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LATERAL  AnD  DiReCTIONaL  STABILITY  were 
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NEAR  THE  SLIPS  REAM  PLANE  OF  SYMMETRY,  THE  AIRFOIL  m 
X I  MUM  LIFT  VAR  I  S  MaRrEDL*  WITH  LOCATION  IN  TH£ 
SLIPSTREAM*  IN  MOVl  G  HE  IRFOIL  FROM  ABOV  TO 
below  the  Slipstream  plane  of  symmetry  through  a 
total  DISTANCE  CORRESPONDING  TO  the  AIRFOIL  THICKNE 
S,  FORCE  OATA  AND  BOUnDARY-LAY  R  OBSERVATIONS  SHOW 
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STEMS  FROM  the  INFLUENCE  OF  E  LaRGE  LOCAL 
slipstream  shear  ON  AIRFOIL  CHARACTERISTICS  the 
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lift  AND  pRES  URE  OIS  RlflUTiON  aRe  discussed,  within 

THE  FRAMEWORK  OF  EXISTING  F'RST-OROER,  SMaLL-SHEAR 

theory,  TO  SHOW  that  T  ESE  effects  of  shear  TEND  to 
PROMOTE  STALL,  a  POhLHAUSEN  CALCULATION  of  th 
LAMINARY  BOUNDARY  LAYER  IN  A  STREAM  WITH  S  A«  IS 
USED  TO  IDENTIFY  *N  To  AS  ESS  ThE  EFF  CT5  OF  STREAM 
SHEAR  ON  bOUNOArY-LaYeR  SEPaRATjON  CRITERIA,  tUl 
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SERVICEABLE  for  SPECIAL  vtol  PURPOSES  of  take  off, 
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thesis,  June  ai,  ssp,  incl.  jllus«a 
preliminary  analysis  has  been  hade  of  an  stol 
TRANSPORT  Op  35,000  POUNDS  GROSS  WEIGHT  EQUIPPED  WITH 
FEATURES  T«aT  PRODUCE  A  TOTAL  PERFORMANCE  NOT 
HERETOFORE  ACHIEVED  IN  A  SjNGLE  AIRPLANE.  ThE  PRIME 
GOAL  OF  THE  ANALYSIS  *A5  TO  SECURE  AN  AIRPLANE  IN 
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such  THAT  The  LaNOING  FIELD  length  is  THE  SAME  as  The 
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METHOD. J  (EROR,  PROPAGATION,  ANALYSIS  of 
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PRESENTED.  THE  DEVELOPMENT  STRT  WIyH  THE 

derivation  of  the  basic  mahemaTcal  relations,  the 
conditons  Necessary  f0R  the  exitence  of  a  unique 
SOLUION  to  THESE  EQUAfONS  ae  discssed,  and  the 
SOLUTIONS  To  A  NUMER  OF  POLYDOP  SYSEH  EQUONS  ARE 
PRESENTED,  the  PROBLEMS  T«A  APPEAR  WHEN  MORE  THaN 
one  VEHICLE  IS  IN  THE  REGION  OF  OBSERVATION  OF  THE 
SYSTEM  at  Any  given  TmE  ARE  DISCUSSED.  SITUATIONS 
ARE  CONSDeRED  In  WHICH  THE  SAME  DATA  MIGHT  BE  TaXEN 

even  if  the  vehicle  pahs  corespondng  to  this  dta  are 
not  the  same,  the  problem  of  conversion  of  range 

INFORMATION  into  CATESUN  COORDINATE  INFORMATION  I 
TREATED,  the  TWO  MOST  COMMON  MEASURES  OF  ERG* 

PROPaGATON  AND  A  METHOD  FOR  FINDING  ThE  POINT  OF 

interectiqn  of  two  conics  are  included. 
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A  COMPILATION  Of  AVAILABLE  experimental  and 
analytical  oata  is  presented*  dealing  with  the 

EFFEC'fS  of  PROPELLERS  (AND  ROTORS)  ON  V/STOL 
TAKE-OFF  AND  TRANSITION  FLIGHT*  SINCE  THE  MAJORITY 
OF  The  EXPERIMENTAL  WqRK  *AS  CONDUCTED  with  SMALL- 
SCALE  PROpELLeRS/ROTOrS,  CONSIDERABLE  effort  was 
EXPENDED  TO  DEMONSTRATE  the  APPLICABILITY  OF  THESE 
data  TO  FuLl-SCaLE  PROPELLERS,  the  DEPENDENCE  of 
take-off  performance  on  blaoe  Reynold  *  s  number  and 
tip  MACH  NUMBER  IS  DESCRIBED.  RECENT  RESULTS 

from  the  navy  Flying  wind  tunnel  have  conclusively 

INDICATED  The  DEPENDENCE  of  model  V/STOl  TRANSITION 

flight  data  on  the  ch*racter  of  the  model  Test 
facility,  therefore,  the  correlation  of  model  vs. 
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DESCRIBING  IDENTICAL  tests  run  on  the  airship  AND  I* 
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to  proceed  to  correct  for  wall  interference,  in 

addition,  The  EXPERIMENTAL  TECHNIQUES  USED  to  Obtain 
ACCURATE  L°W  VELOCITY  MEASUREMENTS  AND  TO  OBTAIN 

vibration. free  strain«age  traces  are  briefly 
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AN  EXAMINATION  MAS  MADE  FROM  THE  PILOT»S  POINT  OF 

vie#  of  some  of  the  factors  limiting  the  landing 

APPROACH  SPEED  OF  AIRPLANES,  THE  RESULTS  OF  T#0 
SPECIFIC  AIRCRAFT  #£R£  CONSIDERED!  ONE  A  SKEPTIC 
JET  FIGHTER  EMPLOYING  BLO«ING-TyPE  boundarylayer 
CONTROL  (bLC)  ON  HIGHlY  OEFlECTED  LEADINGaND 

trailing-eDge  flaps,  aNo  the  other  a  straight-ring, 
t#in-engine  Cargo  aircraft  using  propeller  slipstream 
IN  CONJUNCTION  WITH  An  area  suction  blc  system  on 
the  flaps  and  drooped  ailerons  TO  DEVELOP  high  lift. 

AN  ATTEMPT  IS  MaDE  TO  PROVIOE  a  better 
UNDERSTANDING  of  THE  EFFECT  OF  VARIOUS  STABILITY  and 
CONTROL  CHARACTERISTICS  ON  THE  PlLOT*S  SELECTION  OF 
APPROACH  SPEEDS.  iT  Is  SHOWN  THAT  IN  THE  PRESENCE 

of  poor  handling  qualities,  the  pilot  demands  an 
EXCESS  MARGIN  Op  SPEEo  which  he  USES  to  COMPENSATE 
FOR  THE  ATTENTION  REQUIRED  BY  ThE  JNDESIRaBLE 
CHARACTERISTICS.  (AUTHOR)  <  u  > 
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aerodynamics.  The  analyses  of  The  previous 

PHASE  I  (A D-2RR  736)  aNO  PHASE  U  {AD-2S7 
571)  STUDIES  are  extended  and  refined,  the 
relationships  among  Basic  y/stol  performance 
PARAMETERS  are  BROUGHT  into  F0CU5.  RESULTS  are 
cast  into  an  engineering  form,  a  aslide-rule*  type 
COMPUTER  and  a  set  of  NOMOGRAPHS  are  furnished  to 
SIMPLIFY  PREDICTION  Of  V/STOL  AIRCRAFT 
CHARACTERISTICS.  pROPcLLERDRIVEN  V/STOL  AIRCRAFT 

are  analyzed  in  TERMS  of  TRaDE-oFFS  among  basic 
performance  parameters  foR  a  generalized  mission 

PROFILE.  THE  ATTAINMENT  OF  HIGH  PERFORMANCE 

potential  is  dependent  on  the  basic  aerooynamic 
PARAMETERS  governing  the  FORWARD  flight  CAPABILITIES 
OF  CONVENTIONAL  aircraft,  FOR  V/STOL  aircraft 
the  VARIABLE  DISC  area  PARAMETER  (RATIO  of  HOVERING 
Disc  AREA  To  FORWARD  FLIGHT  DISC  AREA)  HAS  A  HARKED 
EFFECT  ON  PERFORMANCE  POTENTIAL.  THE  'SLIDE-RULE* 

AND  NOMOGRAPHS  ENCOMPASS  A  WIDE  RANGE  OF  BASIC 
PARAMETERS  INCLUDING  VARIABLE  DISC  AREA  AND  ARE 
APPLICABLE  TO  PROP-ORiVEN  V/STOl  AIRCRAFT, 
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A  RESEARCH  project  CURRENTLY  BEING  UNDERTAKEN  at 

Mississippi  state  university  is  Reported  in 

WHICH  AN  AERODYNAMIC  RESEARCH  AIRCRAFT,  THE  MARVEL, 

IS  BEING  DESIGNED  TO  EXPLORE  THE  PROBLEM  AREAS 
INHERENT  )N  STOl  FIXEO-*InG  AIRCRAFT.  AFTeR 
SEVERAL  Years  Of  EXPERIMENTATION  with  modified  off- 
the-shelf  aircraft,  it  became  evident  that  full 
evaluation  of  new  stol  oeSing  techniques  was 
severely  lImiteq  by  basic  configurations  of  available 
AIRCRAFT  and  that  AN  aIRCAFT  INCORPORATING  the  latest 
TECHNIQUES  IN  ITS  BASIC  CONF I GURAT I  ON  SHOULD  BE 
DESIGNED  AND  TESTED,  aS  AN  INTERIM  STEP  TOWARD 

refinement  of  the  marvel  design,  a  test  bed 

AIRCRAFT,  The  MaRvELETTE  IXAZ-i)*  HAS  BEEN 
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background  history  of  the  marvel  and  the 

DESCRIPTION  Of  THE  MArVElETTE,  (AUTHOR)  IU) 
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(B.L.C.)  aT  The  knee  CF  a  TRAILjNG-EDgE  flap,  OVER 
THE  WING  NOSE  CLOSE  To  THE  LEADING  EDGE  OR  aT  ThE 
KNEE  OF  A  LEAOING-EOGE  FLAP  IS  FIRST  NOTED.  VARIOUS 
METHODS  Or  PROVJOING  B.L.C.  ARE  OUTLINED, 

comprising  slot  blowing,  slot  suction,  area  suetion. 

INCLINED  aIR-JETS,  ANd  SPEC  I ALLyDES I GNED  AEROFOIL 
SHAPES.  THE  AEROOYNaMiC  ASPECTS  OF  SLOT  BLOWING 
OVER  TRAlLlNE-EcSE  FLaPS  AND  THE  W 1 NG  NOSE  ARE  THEN 
EXAMINED  in  detail,  and  both  slot  suction  and  area 
suction  ARE  also  CONSIDERED,  the  associated 
pratical  design  features  Required  roR  good 
PERFORMANCE  ARE  DISCUSSED  AND  Some  FLIGHT-HANDLING 
IMPLICATIONS  are  MENTIONED,  (AUTIOR)  (U) 
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TORONTO  UnIV  (OnTaRIO)  INST  FOR  AEROSPACE  C.'UDIES 

PERFORMANCE  and  OPERATION  of  QUaS  I  TWO  DIMENSIONAL 
JET  FLAPS,  (U) 

NOV  63  52P  KORBAChER  »  G  .  K  »  J 

Rept.  NO,  REPT,  90 
CONTRACT!  0*- TC-H4- t 7 7.G l 
PROJ!  0A-t-0.l2i401-A-l42 
TASK!  1-0-12140I-A-14224 
MONITOR!  TrECOm  TR-63-S8 

unclassified  report 


DESCRIPTORS:  UJET  FLArS,  AERODYNAMIC  control 

surfaces  J  •  USHORT  TAK)r-OFF  PLANES,  jet  flaps)  » 

TWO  DIMENSIONAL  flow,  recovery,  thrust,  lift, 

DRAG,  WINGS,  OPTIMIZATION,  ANGLE  Of  ATTACK, 

MATHEMATICAL  ANALYSIS,  AERODYNAMIC  character 
JSTICS,  FLUID  FLOW,  EXPERIMENTAL  DATA,  DE 
FLECTION,  aEROoYnAMIC  CONFIGURATIONS,  DESIGN, 

THEORY,  VELOCITY, 

IDENTIFIERS!  1963. 

TRUE  TWO-DIMENSIONAL  AND  SuASI  TWO-DIMENSIOnAL  JET- 

flap  test  Results  are  evaluated  for  ex  perimental 
evioence  in  favor  or  4gaiNst  the  once  much-disputed 

JET-FLaP  thrust  HYPOTHESIS,  the  thrust  hypothesis 
IS  VERIFIED  EXPERIMENTALLY  AS  conclusively  as  it  HA' 
BEEN  PROVEN  THEORETICALLY*  THE  DEVELOPMENT  IS 
PRESENTED  Of  JET-FLaP  CHAR  ACTErISTICS  for  TRULY  and 
quasi  TWO-DIMENSIONAL  JET-FLAPPeD  WINGS.  FOR  ANY 

desired  lift,  it  renders  any  number  of  combinations 
OF  Rate  Of  BLOWjNs,  JeT-oEFLECTi on  angle,  and  angle 
of  attack  which  can  produce  this  lift,  besides,  it 
permits  that  amount  of  the  jet-sheet  thrust  which  can 

BE  RECOVEREo  AS  PROPUlSJVE  THRUsT  OR  WHICH  jS 

nullified  by  the  0rag  of  The  jet-flapped  wing  to  be 
read  OFF  SIMULTANEOUSLY.  The  ratio  OF  These  values 
REFLECTS  ON  THE  PERFORMANCE  AND  ECONOMY  OF  OPERATION 
OF  THIS  W I N<j ,  IF  tHEN.  THE  PRODUCTION  OF  A 
SPECIFIC  LIFT  Is  OPTIMIZED  WITH  RESPECT  TO  THE  LOWEST 
EXPENDITURE  In  BLOWJNq  AT  THE  SMALLEST  POSSIBLE  DRAG, 

an  »operat!ng  line*  can  be  defineo  and  added  to  the 
JET-FLAP  ‘Char  aCtERIsTicS* •  the  range  of 
economical  jet-flap  operation  was  found  to  coincide 
with  the  region  in  which  any  change  in  the  rate  of 

BLOWING  Re  SULTs  |N  ExACTLY  THE  SAME  CHANGE  IN  THE 
MEASURED  THRUST.  (AUThOR)  <U> 
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A  STUDY  Op  ROUGh-TERRaIN-INDUCEo  STRUCTURAL  LANDING 
L0A0S*  (U> 


DEC  b 3  1 8 1  P 

CONTRACT:  0A-HH-I77-TC-735 

PROj:  DA*l-0-l2lRQl*A-lHA 

task:  i-d-iZi^oi-a-haqZ 

MONITOR:  TrEcOm  TR-A3-68 


UNCLASSIFIED  report 


supplementary  note: 


DESCRIPTORS:  («A}RpLANe  landings,  loadi 

( *SH0RT  TAKE-OPF  PLANES*  AIRPLANE  LANDI 

weight.  terrain,  landing  gear*  Landing 

IDENTIFIERS:  it*3.  V»1  AIRCRAFT 


NG  (MECHANICS)}. 
NGS),  STRUCTURES* 
IMPACT  CJ) 

(U) 


AN  INVESTIGATION  MAS  MADE  OP  THE  EFFECT  OF  ROUGH 
TERRAIN  On  THE  LOADS,  WEIGHTS,  a^D  PERFORMANCE  OF  ThE 
OV-i  AIRPLANE  during  LANDINGS.  THE  LOAD 

calculations*  which  weRe  conducted  on  an  ibm  7qvo 
COMPUTER*  CONSIDERED  the  internal  operating  mechanism 
OF  THE  LANDING  geaR  AnD  THE  FLEXIBILITIES  OF  THE  GEAR 
AND  STRUCTURE  AS  A  MUTUALLY  INTERACTING  DYNAMIC 
SYSTEM,  the  EGUatiQNS  OF  MOTION  AND  CERTAIN 
DETAILS  Of  the  COMPUTER  PROGRAM  are  provided,  a 
determination  was  made  of  the  terrain  roughness  at 
WHICH  MODIFICATION  TO  THE  AIRPLaNE  WAS  CONSIDERED 
NECESSARY  ANO  The  TERRAIN  ROUGHNESS  AT  WHICH  THE 

reouced  performance  of  the  ov*i  airplane*  due  to 

INCREASED  Weight!  BECAME  EQUAL  TO  OR  INFERIOR  TO  A 
VTOL  AIRCRAFT  Op  EQUAL  WEIGHT.  THIS  WORK  WAS 
CONCERNED  With  THE  DETERMINATION  of  Maximum  loads 
ANO  CORRESPONDING  WEIGHT  and  performance  penalties: 
HOWEVER.  OBSERVATIONS  WERE  MADE  REGARDANG  ThE 

importance  of  Repeated  loaos  during  landing  or 

TAXIING  On  SURFACES  WjTh  MULTIPLE  IRREGULARITIES. 

the  primary  results  of  the  investigation  show  the 
terrain  Roughness  at  which  structural  reinforcement 
is  considered  necessary  and  the  terrain  roughness  at 
WHICH  THE  PERFORMANCE  Op  THE  AIRPLANE  BECOMES  EQUaL 
TO  THAT  OF  A  VTOL  AIRcrAFT  OF  T«E  SAME  WEIGHT* 

(AUTHOR)  (UJ 
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army  airborne  electronics  and  special  warfare  board  fort 

BRAGG  N  C 

INTEGRATED  ENGINEERING/SERVICE  test  of  lor  level 
extraction  techniques  (lolex)  from  cv-zb  aircraft.  « u » 

descriptive  notej  final  rept. 

SEP  4R  IV 

REPT*  NO.  AB55A3 
PR0J5  USATeCOM*  h  v*7$ 


UNCLASSIFIED  REPORT 


supplementary  note: 

DESCRIPTORS:  ( • A  I R  DROP  OPERATIONS,  LOR  ALTITUDE). 

(•SHORT  TAKE-OFF  PlANES,  AIR  DROP  OPERATIONS).  RELEASE 

mechanisms,  flight  testing,  aviation  Safety. 

RELIABILITY.  PERFORMANCE  (ENGINEERING),  PARACHUTES  (U) 
IDENTIFIERS:  V-2  AIRCRAFT,  EXTRACTION  CU) 


THIS  REPORT  OF  TEST  INCLUDES  RESULTS  OF  FLIGHT 

safety,  engineer,  ano  service  test  of  lor  level 
extraction  techniques  (lolexi  foR  air  delivery 

OF  ARMY  SUPPLIES  AND  EQUIPMENT  FROM  CV-2B 
aircraft,  tests  nr  j  4nd  i  .  9  mere  the  service 
TEST  PHASE  OF  ThE  TEST  CONDUCTED  BY  THE  USAaESR 
BOARD.  EXECUTIVE  TEST  AGENCY.  UrDER  FIELD 

conditions  *t  fort  bRaGg,  north  Carolina. 

DURING  THE  PERIOD  2 6  MAY  To  24  JUNE  I  VAR.  TeST 
NR  2  WAS  THE  FLIGHT  ENGINEER  TEST  PHASE  CONDUCTED 
BY  USAATA,  SUPPORTING  TEST  AGENCY,  AT  EDWARDS 
AFB,  CALIFORNIA,  DURING  THE  PERIOD  10  MaRCH  TO  3 

april  i 94r •  test  nr  3  was  the  engineer  test 

PHASE  CONDUCTED  BY  YPg.  SUPPORTING  TEST  AGENCY. 

AT  YUMA.  ARIZONAN  DURING  The  PERIOD  4  -  2f 
APRIL  19M*  ThE  usaavntb,  supporting  TEST 
AGENCY,  *iTH  PRIMARY  INTEREST  In  aircraft 

operations  and  cre*  procedures,  participated  in  all 
tests,  the  usaQms  (abn).  with  primary  interest 

IN  PUBLICATION  OF  TECHNIQUES  and  PROCEDURES,  OBSERVfD 

all  service  tests.  iauThoR)  iu> 
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FEASIBILITY  STUoY,  XC-U2*  MOolFlED  FOR  OPEN  OCEAN 
OPERATION,  ( U ) 

FEB  6S  1 BgP  MARSH»X»  R.  | 

REPT*  NO.  2-SSrOo/rR-9*3 
CONTRACT:  nOw-6<UOS00 

UNCLASSIFIED  report 

supplementary  note; 


descriptors:  (*short  taxe-off  planes,  seaplanes), 
(•vertical  Take-off  planes,  seaplanes),  (^seaplanes. 

TRANSPORT  PLaNeS),  feasibility  STUDIES.  SEaRlANE  FLOaTS. 

inflatable  structures,  antisubmarine  aircraft,  oceans, 

OPERATION,  Airplane  LANDINGS,  LOADING  (MECHANICS), 

IMPACT  SHOCK,  LANDING  GEAR,  structures,  airframes,  test 
aINGS,  FUSELAGES,  hulls  (MARINE),  HYDRODYNAMICS, 
AERODYNAMIC  CONFIGURATIONS.  REIGmT,  DESIGN,  DATA, 
GRAPHICS  (U> 

IDENTIFIERS:  C-U2  AIRcrAFT,  V-RgR  AIRCRAFT, 

graphs  (U) 


a  study  has  been  performed  to  determine  the 

FEASIBILITY  Of  OGVELOpING  A  SEAPLANE  VERSION  of  The 
model  XC-IR2A  AIRPLANE*  A  STOL  SEAPLANE 
VERSION  AnO  VtOl  SEAPLANE  VERSION  of  THE  MODEL 
XC-IH2A  AIRPLANE?  BOTh  FITTED  *iTh  INFLATABLE 
VERTICAL  FLOATS,  AERE  STUDIED,  aNO  THE  FEASIBILITY  oF 
DEVELOPING  BOTH  of  THeSE  AIRPLANES  mas  established. 

AS  A  RESULT  Of  THIS  FEASIBILITY  STUDY,  IT  IS 

recommended  that  further  engineering  pork  be  done  to 
ESTABLISH  The  Validity  Of  The  assumptions  used  in 
THIS  STUDY*  (AUTHOR)  (U) 
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the  stuoy  of  operational  problems  and  techniques  in 
wind  tunnel  testing  of  vtOl  and  stol  vehicles.  iu) 

DESCRIPTIVE  NOTE!  pRQGrESS  R£PT*  NO.  N,  31  MaR-1  OCT 
65  i 

OCT  65  MP  RAE, WILLIAM  H.  ,JR.I 

CONTRACT}  DA*AR0(D»-31-12M-GMB1 
PROJ :  M506.E 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*SHORT  TaKE-OFF  PLaNES,  AERODYNAMIC 

characteristics?,  (•vertical  take-off  planes, 

AERODYNAMIC  CHARACTERISTICS?,  DUCTED  fans,  rotor 
BLADES(ROTaRY  rtlNGS).  SIMULATION,  WALLSi 

performanceiengineeRins) «  tilt  wings. 

AERODYNAMIC  CONFIGURATIONS.  AIRPLANE  MODELS.  MODEL 

TESTS,  WIND  TUNNEL  MODELS,  TEST  METHODS,  WINq 

TUNNELS,  GaS  FLOa,  BOUNDARY  LAYER  (U) 

the  primary  purpose  of  this  investigation  is  to 

DEVELOP  AN  ECONOMICAL  METHOD  OF  EXPERIMENTALLY 

checking  the  effect  of  wind  tunnel  wall  constraints 

ON  ROTORS,  OUCTED  FANS.  TlLT  PROPS,  AND  OTHER  H£7nOnS 
OF  OBTAINING  AIRCRAFT  WITH  V/SToL  PERFORMANCE.  BY 
THE  USE  Of  INSERTS  WI?HIN  A  WINd  TUNNEL  TO  SIMULATE 
DIFFERENT  SUE  TEST  SECTIONS.  (AUTHOR)  (U> 
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pulton  (Robert  e)  jr  nErton  conn 

FULTON  A  lR«T0»GR0'jND  plC<UP  SYSTEM  FOR  CARIBOU 
AIRCRAFT.  lU 

F£B  52P 

CONTRACT  I  DARH  177TC80R 
Task:  idHi»i2xxx02 
MONITOR:  TrEcOM  trg*  17 

UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  (*A£R1AL  PICKUP  SYSTEMS,  FLIGHT  TESTING), 

(•short  take-off  planes,  aerial  pickup  systems), 
aircraft  equipment,  air-sea  rescues,  balloons  <u> 

the  report  contains  Observations,  recommendations, 
and  conclusions  regarding  the  joint  engineer-user 

TESTS  OF  TkE  FL'lTON  A 1 R-TO-GROUnD  PICKUP 
SYSTEM.  ALSO  INCLUDED  ARE  THE  HISTORICAL 
BACKGROUND  OF  The  SYSTEM,  The  PRINCIPLE  of  OPERATION, 
and  A  DESCRIPTION  OF  THE  EQUIPMENT  EMPLOYED.  THE 
TE5T  SERIES  PAS  SATISFACTORILY  COMPLETED  AND 
JUSTIFIES  CONCLUDING  T«E  RECOVERY  SYSTEM  IS  SAFE, 
RELIABLE,  AND  REAOV  FoR  USE  PITH  THE  CARIBOU 

aircraft  to  recover  personnel  and  equipment  from  land 

and  FROM  PATER.  (AUTHOR)  1U' 
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UNITED  AIRCRAFT  CORP  STRATFORD  CONN  SIKORSKY  AIRCRAFT 
DIV 

STRUCTURAL  dynamic  RESPONSE  of  LARGE  LOGISTIC  V/STQl 
VEHICLES.  (U! 

DESCRIPTIVE  NOTE}  TECHNICAL  DOCUMENTARY  REPT.,  JUN  42- 
FEB  6H, 

APR  6r  20 3P  R1CH.M.  J.  IJEPSON.W.  0.  I 

8UFFALAN0.A.  C*  ISTEBbINS.R*  F.  I 
CONTRACT:  aF  33US7>-8,4S2 

PROj:  AF-137Q 

task:  137008 

monitor:  afFol  tdr-ar-rr 

UNCLASSIFIED  REPORT 
supplementary  note: 

DESCRIPTORS}  (-VERTICAL  TaKE-OFF  PLANES,  LOADING 
(MECHANICS)),  (-SHORT  TAKE"OFF  PlANES,  LOADING 
(MECHANICS)),  AERODYNAMIC  CHARACTERISTICS,  AERODYNaHiC 
CONFIGURATIONS,  MATHEMATICAL  ANALYSIS,  STRUCTURAL 
PROPERTIES,  DESIGN,  AERODYNAMIC  LOADING,  gust  loads, 
TAKE-OFF,  LANDING  IMPAcT,  MANEUVERABILITY,  WEIGHT, 
TRANSPORT  PLANES,  VIBRATION  (U) 

PRELIMINARY  DESIGNS  ARE  EVOLVED  FOR  FIVE  LARGE 
LOGISTIC  V/STQL  CONFIGURATIONS.  STRUCTURAL 
ELASTIC  CHARACTERISTICS  AND  MASS  DISTRIBUTIONS  ARE 
CALCULATED*  ThE  STRUCTURAL  DYNAMIC  RESPONSE  IS 

investigated  for  ground  lanoing,  take-off  abort, 
MANEUVERS,  GUsT  PENETRATION  and  landing  CONDITIONS. 

THE  RESULTS  Or  THIS  l nV£5T I  GAT l ON  ARE  TABULATED  In 
A  MATRIX  SHORING  the  DEGREE  AND  RELATIVE  CRITICALNEsS 
FOR  THE  CONDITIONS  ANd  THE  V/SToL  CONF UURATIONS. 

THE  DEGREE  OF  CRITICALNESS  IS  ESTABLISHED  AS  THE 

ratio  of  the  peak  dynamic  loading  and/or  stress  to 
the  VALUES  USED  in  the  CONFIGURATION  design 
STRUCTURAL  STUDY,  the  latter  structural  loads  and/ 

OR  STRESSES  ARE  EvOLVeD  THROUGH  THE  USE  OF  EXISTING 
MILITARY  SPECIFICATIONS  OR  NORMaL  DESIGN  PRACTICES. 
(AUTHOR)  { u ) 
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ESTIMATION  OF  STOl  A/c  TaKE-OFF  DISTANCES.  (Ul 

DESCRIPTIVE  NOTE  5  WEAPONS  SYSTEMS  ANALYSIS  DlV. 

REPT,  , 

AUG  6r  22P  THlbAULT.E.  a.  I 

MONITOR:  NaV*EPS  ,  RS  6r  17 

UNCLASSIFIED  REPORT 
Supplementary  note: 

DESCRIPTORS;  (•Ta^E-OFf*  MATHEMATICAL  PREDICTION), 

(•SHORT  TAKE-OFF  PlANESi  TAKE-OFf),  ROLL,  OATA, 

CORRELATION  TECHNIQUES  (U> 

the  stuoy  Was  Undertaken  to  find  an  easy-to-use 
take-off  distance  prediction  method  and  to  evaluate 
ITS  APPLICABILITY  to  sTOL  AIRCRAFT,  for  The 
PURPOSES  0 F  THE  STUDY  STOL  AIRCRAFT  WERE  DEFINED  AS 
THOSE  REQUIRING  A  TAKE-OFF  GROUND  ROLL  OF  LESS  THaN 
1000  FT.  T*0  EXISTING  TakE-OFF  GROUND  roll 
ESTIMATE  METHODS  WERE  EVALUATED  BY  COMPARING 
PREDICTED  Values  with  AVAILABLE  data  for  several 
STOL  AIRCRAFT,  the  RESULT  I Ng  ACCURACIES  WER£ 

RESPECTIVELY  WITHIN  9«  and  IIS  ERROR.  IT  WAS 

found  that  one  of  these  methods  could  be  further 
SIMPLIFIED  and  YET  STlLL  V  J  EL0  ACCEPTABLE  RESULTS. 

that  is,  excluding  two  predictions  this  simplified 

METHOD  YIeLDEo  AN  ACCuRAC*  WITHIN  J3I  ERROR,  in 
ADDITION,  SOME  CORRELATION  was  FOUND  TO  Exist  BETWErN 
SHORT  TAKE-OFF  GROUND  ROLL  AND  TOTAL  DISTANCE  OVER  A 
SO  FT  OBSTACLE.  AS  A  RESULT  AN  EXPRESSION  WAS 

derived  Relating  the  t*o.  (author)  (u> 
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EFFECTS  of  PROPELLER  SLIPSTREAM  On  v/stol  aircraft 
PERFORMANCE  and  stability* 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT. 

AUG  An  i  z  vp  gqland.l, 

L.  ( 

REPT.  NO,  dCR-|37 
CONTRACT*  OAHH  J77aMCR8T 

task:  ioui^oui  n2o3 
MONITOR:  TrEcOm  ,  TR4R  N 7 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS!  UShOrT  TaFE-OFF  PLaNES,  performance 
(ENGINEERING)),  ( »vERT  J  CAL  TAKE-OFF  PLANES.  PERFORMANCE 
(ENGINEERING)),  (•pROPrLLERS  (AERIAL)  i  AERODYNAMIC 
CHARACTERISTICS),  1**InG$.  AERODYNAMIC  CHARACTERISTICS)* 
aerodynamic  loading.  aeROoTnamic  configurations,  Take¬ 
off,  LANDINGS,  control,  stability,  mathematical 
analysis,  lift.  oRaG,  oelta  rings,  flight,  theory, 
stalling  <U| 

IDENTIFIERS!  SLIPSTREAM  tu> 

PRESENTED  IS  an  ANALYTICAL  INVESTIGATION  of  the 
AERODYNAMIC  FORCES  ACTING  ON  R J nG-PROPELLER 
COMBINATIONS  INCLUDING  ThE  EFFECtS  OF  PROPELLER 
SLIPSTREAMS.  THE  RESULTS  OF  THE  DEVELOPED  THEORY 

are  then  applied  to  typical  t#o-  and  four-propeller 
VTOL  AND  sTOL  ring  configurations,  correlation 
with  existing  test  data  js  shorn  to  be  satisfactory. 
CONSIDERATION  is  also  GIVEN  TO  SUCH  associated 
ITEMS  AS  THE  EFFECTS  OF  THE  SLIPSTREAM  ON  (I) 

RING  STALL  (2)  AIRCRAFT  TAKE-OFF  AND  LANDING 
PERFORMANCE  AND  (3)  AI«CRAFT  STABILITY  AND 

control.  (Author)  lu] 


FOR  2M  APR  MaR 

(MILLER, N.  IBUTLER. 


32 


UNCLASSIFIED 


/Z0M08 


unclassified 


ddc  Report  bibliography  search  control  no.  /zomos 


Ad* *08  5 1 S 
TORONTO  UnIV 


(ONTARIO) 


InST  for  aerospace  studies 


PERFORMANCE,  OPERATION,  and  use  Of  LO*ASPECT-RATlC 
JET-FLAPPED  RlNfiS, 


(U) 


AUG 

REPT.  no, 
CONTRACT! 

task:  idi 

MONITOR! 


An  NmP  KORBACHER.G, 

uTl AS-f 7 

DR  NN  177  AMc  A3  69 
2 >  NOI A l N203 
TrECOM  ,  TRAM  38 


K. 


! 


UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS:  UWiNgS,  jET  FLAPS),  (*JET  FLAPS. 

OPERATION),  (•SHORT  TArE-OFF  PLAnES,  RINGS),  ASPECT 
RATIO,  MATHEMATICAL  ANALYSIS,  PROPULSION,  0Ra6»  LIFT. 
PERFORMANCE  (ENGINEERING)  (U) 

THE  CHARACTERISTICS  OF  A  JCT-FLaPPED  RING  OF  ASPECT 
RATIO  A  ARE  PRESENTED,  OISCUSSEO.  AND  EVALUATED  FoR 
STOL  APPLICATION.  AGAIN,  AS  FOR  HIGH-ASPECT- 
RaTIO  (AR  «  201  JeT-FlAPPED  wings,  a  RANGE  for 
THE  MOST  ECONOMICAL  JfTFL*P  OPERATION  IS  WELL 
DEFINED.  THE  ANGLE  OF  ATTACK  AS  AN  EFFICIENT  MEANS 

of  lift  production  loses  its  usefulness  with  low 

ASPEcT.RAtIO  jET-rLAPpED  »ING5,  WHEREAS  THE  OPTlMyM 
JET-DEFLEcTlON  ANGLE  SEEMS  HARDlY  AFFECTED,  a  MOST 
efficient  jet-flap  application  for  stol  calls  for  a 
COMPLETE  INTEGRATION  oF  the  LIFTING  and  PROPULSIVE 
SYSTEMS.  IN  7h£  RaNGE  Of  HOST  ECONOMICAL  JET-FLAP 
OPERATION,  SEHlEMPIRIcAL  RELATIONSHIPS  PREDICT 

parameter  changes  accurately  enough  for  practical 

PURPOSES.  (AUTHOR}  (U) 
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supplementary  note: 
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ECONOMICS),  (•VERTICAL  TaKE-OFF  PLANES,  CIVIL  AVIATION)# 
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PLANES#  FEASIBILITY  STUDIES),  COSTS.  UNBAN  AREAS, 

electronic  equipment,  oESign,  airports,  factor  analysis# 
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this  is  PaRT  of  a  STUqY  TO  INVESTIGATE  THE  ECONOMIC 
FEASIBILITY  of  STOL  And  v/stol  TRANSPORT  AIRCRAFT 
OPERATION  from  CITY  C£NT£R  TO  ClTY  CENTER,  a 

comparison  is  Made  of  design,  performance,  and  direct 

OPERATING  COSTS  OF  TWO  V  STOL  AnD  TWO  STOL 
TRANSPORT  AIRcRaFt  TO  BE  OPERATIONAL  IN  1975#  THE 
V/STOL  AIRCRAFT  In  THE  STUDY  ARE  A  TILT  WING- 
PROPELLER  Type  and  a  tURBOFAN  Lift  engine  type.  The 
STOL  AIRCRAFT  ARE  THE  PROPELLER  DEFLECTED 
SLIPSTREAM  TYPE  and  a  STOL  VERSION  OF  THE  TILT 
wing. propeller  type,  propulsion  SYSTEMS  ARE 
PROJECTED  TO  A  TECHNOLOGICAL  LEVEL  THAT  COULD  BE 
EMPLOYED  IN  AN  AIRCRAFT  DESIGN  INITIATED  IN  1970. 
MICROMINIATURIZATION  fiF  ELECTRONIC  EQUIPMENT  IS 

incorporated  TO  the  degree  that  IS  considered 

ACCEPTABLE  OPERA'.  I ONAlLY  AND  COsT-KflSE  BY  l?75. 

ALL  AIRCRAFT  are  OESIgNED  for  a  STAGE  length  OF  boo 
STATUTE  M j Lf > ,  and  PERFORMANCE  AND  DIRECT  OPERATING 

costs  are  shown  for  stage  lengths  of  so  to  7S0  miles 

AND  FOR  AIRCRAFT  GROSS  WEIGHTS  OF  RO.OOO  TO  100, OoO 
POUNOS,  TyPJCaL  THREE-VIeWS  ARE  SHOWN  FOR  ONE  SIZE 

of  each  of  the  four  aircraft.  T«e  results  of  the 
parametric  sizing  study  of  each  aircraft  are  shown  as 

GROUP  WEIGHT  BREAKDOWNS,  MISSION  PERFORMANCE. 

dimensional  tabulations  and  curvef,  noise  level 
profiles,  ano  Take-off  and  landiNv  characteristics. 
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take-off  planes,  civil  aviation),  air  traffic  control 
systems,  airports,  factor  analysis,  urban  areas, 
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ON  the  BASIS  OF  THE  R£SEaRCH  UNDERTAKEN  IN  THE 
preliminary  study,  IT  would  APPEAR  THAT  THE  provision 
OF  CITYCEnTER  V/STOL  service  would  represent  a 
somewhat  marginal  undertaking  from  The  standpoint  or 

BOTH  THE  aIR  CARRIER  aHD  THE  AIRCRAFT  HANUF aCTUR I Nfi 
INDUSTRIES*  The  TrAFFjC  potential  for  INTERCITY 
V/STOL  SERVICES  AND,  aCCOROINGLY,  THE  NaRKET 
POTENTIAL  For  COMMERCIAL  V/STOL  aircraft  would  be 
quite  limited,  indeed,  the  size  indicated  for  this 

AIRCRAFT  MARKET  SUGGESTS  THAT  COMMERCIAL  V/STOL 
DEVELOPMENT  would  BE  ATTRACTIVE  only  as  a  follcw-on 
to  a  military  program,  this  outlook  could  be 
changed  Through  significant  advances  in  the  state  or 
THE  art  That  would  permit  reductions  in  direct 
operating  costs  ano  through  the  availasility  of 
significant  foreign  markets  for  v/stol  aircraft.  (u) 
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supplementary  note:  research  supported  in  part  by 
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DESCRIPTORS:  (*ShORT  TaKE-OFF  PLaNES,  ground  effect 

MACHINES),  (-GROUND  EFpECT  MACHINES,  SHORT  TaKE-OFF 
PLANES),  (-KINgSo  sRQUnD  EFFECT),  JETS,  KInD  TUNNEL 
MODELS.  MODElS  TESTS,  LIFT.  DRAG,  PITCH  (MOTION), 

takeoff,  landings,  flaps,  coanda  effect,  angle  of 
attack,  VELOCITY,  aerodynamic  CONFIGURATIONS, 
AERODYNAMICS,  THRUST,  STABILITY,  mathematical 
analysis  (U> 

LIFT,  DRAG.  AND  PITCHING  MOMENT  WERE  MEASURED  ON  A 
RECTANGULAR  WiNq  WITH  A  PERIPHERAL  JET  IN  GROUND 

effect  for  three  angles  of  attack,  three  heights 

ABOVE  GROUND,  And  FOR  A  RANGE  OF  FORKARd  SPEEDS 
NECESSARY  FOR  TaKe-OFf  CALCULATIONS.  FURTHERMORE, 
njne  configurations  Rf re  tested  in  this  fashion  - 
EACH  with  Different  jet  angles  and  different  Ratios 
Of  L * E •  To  T.E,  jet  STRENGTHS.  KHEREEVER 
POSSIBLE,  PROCEDURES  *ER£  AUTOMATED  AND  ON-LINE  DaTa 
REDUCTION  KAS  USED*  SqME  FLOK  VISUALIZATION  TESTS 

were  made  on  specific  configurations,  the  Results 
were  used  to  study  an  integrated  lift  and  propulsion 

SYSTEM  FOR  AIR-CUSHIOn  TaKE-OFF  AND  LANDING.  THESE 
CALCULATIONS  SHOWED  LiTTlE  ADVANTAGE  TO  BE  GAINED 

from  using  variable  jet  strengths  and  angles  during 
TaXE«OFF  At  CONSTANT  height  when  compared  to  fixed 
configuration  results,  the  latter  useo  angle  of 
attack,  OR  DIVERSION  qF  THRUST  FROM  THE  CUSHION  To 
DIRECT  FOrKAR0  thrust  as  MEANS  F°R  KEEPING  THE  HEJGmT 
constant,  a  simple  takE-qFf  procedure  in  which  the 
height  is  alloweo  to  increase  naturally,  led  to 
slightly  poorer  results,  but  all  the  takeoff 

PROCEDURES  STuOlEo  PROVIDED  SHORT-FIElO  PERFORMANCE. 
(AUTHOR)  (U) 
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summary  of  the  result*,  conclusions,  AND 

RECOMMENDATIONS  KHlCH  were  DERIVED  FROM  a  STUDY 

program  designed  to  dcVel°p  the  equations  of  motion 

of  HEL I COpTfcR  ANO  V/ST°L  AIRCRAFT  IN  A  FORM 

suitable  for  simulation  using  either  an  analog  or  a 
digital  computer,  (author)  (u) 
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THIS  RESEARCH  technical  memorandUh  presents 
SUGGESTIONS  FOR  A  SPECIFICATION  on  FLYING  AnD 
HANDLING  QUALITIES  REQUIREMENTS  FOR  SUBSONIC  V/STol 
AIRCRAFT.  IN  ADDITION  To  INCLUDING  THE  ideas  OF 
MANY  OTHERS,  TH£  aUTHoRS  HAVE  INCORPORATED  T*0  BASIC 
SUGGESTIONS;  (J)  THE  USE  OF  A  PILOT  RATING  SYSTEM 
{SINCE  THE  ULTIMATE  MEASURES  OF  HANDLING  QUALITIES 
ARE  DETERMINED  BY  THE  PILOT)  AND  (2)  THE  USE  OF 
servo-analysis  techniques  AND  TERMS  TO  DEFINE 
QUANTITATIVE  REQUIREMENTS*  there  are  no 
STATISTICAL  OR  QUANTITATIVE  data  available  TO  VERIFY 
THE  STATED  REQUIREMENTS  jN  SOME  CASES!  HOREVER,  The 
REQUIREMENTS  ARE  based  ON  Many  DIFFERENT  V/STOL 
RESEARCH  AIRCRAFT  FUNoED  BY  THE  U.  S*  ARMY  AND 
FLO.YN  BY  U*  S.  aRmY  PILOTS.  (AUTHOR)  CU> 
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the  primary  purpose  of  this  investigation  is  to 

DEVELOP  AN  ECONOMICAL  METHOD  OF  EXPERIMENTALLY 
CHECKING  the  EFFECT  OF  WIND  TUNnEL  wall  CONSTRAINTS 
ON  ROTORS,  DUCTED  FANS.  TlLT  PROPS,  AND  OTHER  HeThOoS 
of  obtaining  aircraft  with  v/stol  performance,  by 
the  use  of  inserts  within  a  winq  tunnel  to  simulate 

DIFFERENT  SIZE  test  SECTIONS,  t  AUTHOR )  (U) 
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The  BASIC  MECHANISMS  of  NOISE  GENERATION  DUE  to 
mass  INTRODUCTION,  applied  FORCE  ANO  APPLIED  STRESS 
ARE  DISCUSSED  WITH  REFERENCE  TO  THEIR  IMPLICATIONS 
FOR  HELICOPTERS,  v/ST0L  AIRCRAFT.  AND  GROUND 
EFFECT  MACHINES.  THE  SIGNIFICANCE  OF  THE 

dimensional  dependence  of  monopole,  dipole  and 

QUADRUPOLE  FIELDS  IS  SHORN,  THE  RESULTS  OF  A  NEW 
THEORY  GIVING  The  EFFECTS  OF  SYSTEM  ACCELERATIONS  0N 

noise  are  presented,  this  theory  rill  often  have 

APPLICATION  to  NOlSE  PROBLEMS  FOR  THESE  MACHINES 
BECAUSE  OF  THE  CEnTRIfUGA*-  ACCELERATIONS  ASSOCIATED 
RlTH  MANY  Of  THE  NOlSg  GEnERATING  COMPONENTS* 

SYSTEM  ACCELERATIONS  5IVE  RISE  TO  HIGHER  ORDER 
POLES  IN  T«£  SOUND  FIeLO  RHICH  BECOME  PARTICULARLY 
IMPORTANT  AT  HIGH  SPEEDS,  AN  EXPRESSION  FOR  THE 

sound  field  produced  sy  fluctuating  lift  and  drag 
FORCES  IN  a  rotating  and  convected  system  is  given# 

AS  A  FURTHER  EXAMPLE  qF  T«E  APPLICATION  OF  THE 
GENERAL  ThEqRY  THE  SOUND  FIELD  RADIATED  DY  A  HDVERInG 

helicopter  is  analyzed*  it  is  Shorn  kor  a 

PREVIOUSLY  UNRECOGNIZED  SOURCE  OF  SOUND  ARISES  FROM 
THE  OUTRARO  COMPONENTS 'OF  FORCE  INDUCED  BY  THE 
EFFECTS  OF  BLADE  CONING  ANGLE  AND  LAG#  THE  SOURCE 
OF  SOUND  HAS  I Ts  HAXImUM  IN  THE  PLANE  OF  THE  ROTOR 

disc,  the  Importance  of  including  the  proper 

MOMENTUM  T^RMS  (N  CALCULATIONS  OF  NOISE  RADIATED  BY 
MOVING  MASS  SOURCES  Is  OEHONSTRaTEO *  (AUTHOR)  |U> 
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pilots,  control,  damping,  helicopters,  tilt 

WINGS,  GEOMETRIC  FORMS  I U > 

THE  HOVER  ANALYSIS  CONSIDERS  PILOT  ATTITUDE  AND 
POSITION  CONTROL  TASKS  IN  T«E  PRESENCE  OF  HORIZONTAL 
GUSTS.  THe  EFFECTS  OF  EAC«  OF  ThE  STABILITY 
derivatives  on  the  oifPIculty  Of  the  control  tasks 
and  ON  the  CLOSEO-LOOP  gust  RESPONSES  are  determined, 
it  is  cleaRly  Shorn  that  The  handling  qualities 
STUDIES  Of  CONTROL  SENSITIVITY  and  angular  DAMPING 
MUST  CONSIDER  ThE  INFLUENCES  OF  M  SUB  U  (OR  L 
SUB  V)  ANO  SHOULD  JNClUOE  GUST  INPUTS.  THESE 
CONCLUSIONS  are  SUBSTANTIATED  BY  previous  vaRUble- 
STABILITY. HELICOPTER  EXPERIMENTS*  the  effects  of 
VEHICLE  SiZe  ANo  GEOMETRY  ARE  INVESTIGATED  by  SEVERAL 

approaches*  the  key  result  of  increasing  size  is 
found  to  g£  a  Reduction  in  m  sub  u  and  l  sub  v 
which  can,  in  turn.  lower  the  requirements  for 
control  Pc*er  and  damping,  the  handling  qualities 
during  TRANSITION  of  TWO  VEHICLES,  A  tilt  DUCT  AND  a 
TILT  PJNG,  AHJCh  WERE  PREVIOUSLY  TESTED  ON  A 

simulator  are  analyzed*  IT  is  shown  that  both  trim 

CONTROL  AnO  PERTURBATIONS  ABOUT  The  TRIM  CONDITIONS 
MUST  BE  CONSIDERED.  In  FaCT,  PART  OF  THE  INCREASED 
difficulty  in  landing  transitions,  in  cohparitqn  with 
takeoff  TRANSITIONS,  is  oUE  TO  more  difficult  Trim 
control:  the  MUCH  more  stringent  position  control 
requirements  in  landing  aRe  also  a  contributing 

FACTOR.  (AUTHOR)  43  <U> 
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hydrodynamic  characteristics,  stability, 

PITCHIMOTIoN) ,  TaKE-OFF,  lanoings  iu) 

IDENTIFIERS;  U-U  AIRCRAFT,  EVALUATION  (Ul 

the  uf-xs  Japanese  stqL  seaplane  was 

EVALUATED  TO  DETERMINE  THE  FLYInG  QUALITIES  IN 
CONFIGURATIONS  PA.  L.  AND  TO  AT  APPROACH  SPEEDS 
IN  THE  VIclNITY  OF  SS  KT  AND  THE  HYDRODYNAMIC 

characteristics  while  on  The  water.  the  naSa  ames 

SIMULATOR  ShOWEo  good  CORRELATION  with  THE  AIRPLANE, s 

aerodynamic  characteristics.  THE  airplane  has 
neutral  to  unstable  static  longitudinal  stability. 

WEAK  DIRECTIONAL  STaB)LITY,  LARGE  ADVERSE  YA*»  A  LONG 
PERIOD  MODERATELY  DAMPED  DUTCH  ROLL  MODE,  A 
DIVERGENT  Spiral  mode,  and  TRIMS  FOR  flight  IN  A  13 
DEGREE  left  SIDESLIP.  AN  AUTOMATIC  STABILIZATION 

equipment  use)  makes  the  static  longitudinal 

STABILITY  AND  SPIRAL  mODEs  POSITIVE  BUT  DOES  NOT 

improve  the  remaining  items,  take-off  and  landing 

TOUCHDOWN  SPEEO  is  50  KT.  THE  AIRPLANE  HAS  A 
HYDRODYNAMIC  STABLE  ElEVATOR  RANGE  OF  20  TO  35 
DEGREES  up  ELEVaTQR.  a  ’DIGGING  IN*  AND  SLIGHT 
»P0RP0JSInG»  TEnOENCY  IS  EXHIBITED  AT  ELEVATOR 
POSITIONS  LESS  THaN  2o  DEGREES.  THE  AIRPLANE 

possesses  Good  spray  characteristics,  the  mission 
capability  of  a  stol  seaplane  should  greatly 
improve  WiTh  reduction  in  takeoff  and  LANOING  SPEED; 
HOWEVER,  EVALUATION  Of  the  AIRPLANE  at  LOWER  SPEEDS 
w as  not  possible  due  to  several  airplane  limitations. 
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IDENTIFIERS!  SLIPSTREAM 

SPECIFIC  AREAS  INVESTIGATED  INCLUDE  *ING  STaLL 
DURING  TRANSITION,  MInIMU*  WING  5IZE  FOR  STaLL-FREE 

Transition,  and  The  effects  of  slipstream  on  aircrapT 
PITCHING  MOMENTS,  in  AOOlTiON,  a  STABILITY 
ANALYSIS  WAS  PERFoRMEO.  AND  ANAlOG  COMPUTER 
TECHNIQUES  were  Used  tO  DETERMINE  the  feasibility  of 
utilizing  The  slipstream  for  stability  augmentation, 
finally,  the  EFFECTS  of  the  NONuNIFORMITY  Of 
SLIPSTREAM  VELOCITY  and  WING  GEOMETRY  MODIFICATIONS 

on  performance  were  analyzed,  uuthori  iu) 
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TEST  RESULTS  cOnFiRmEq:  (1)  that  THERE  IS  an 
APPARENT  PHASE  SHIFT  oF  THE  MONOCYCLIC  AXIS  AT  HIGH 

collective  angle,  caused  by  hysteresis  in  The 
airfoil’s  stall  characteristics,  and  (2)  that 
THERE  IS  aN  INCREASE  iN  5lOE  FORCE  AS  COLLECTIVE 
angle  is  increased,  caused  by  a  nonlinear  variation 
IN  AIRFOIL  DRaG  *iTh  cTCLIC  PITCH,  the  monocyclic 
propeller  test  program  also  included  investigation  of 
the  EFFECTS  of  CONTROL  system  st i ffness  on  the 
dynamic  Response  of  the  propeller  and  control  system. 

THE  RESULTS  INDICATE  T«AT  THE  USE  OF  CYCLIC-BLADE- 
PITCH  CQNtRol  REDUCES  THE  HARMONIC  CONTENT  OF  CONtRoL 

system  oscillatory  loaOs  to  8 as i call y  a  first- 
HaRMONIC  RESPONSE.  HIGHER  harmonic  loads  are 
PRESENT,  BUT  THEIR  AMPLITUDES  ARE  LESS  THAN  10 
PERCENT  Of  the  RESUlTaNT  PEAK-To-PEAK  load,  and  are 
therefore  CONSIDERED  negligible,  the  results  OF 
the  PROGRaH  also  INOIcATE  that  the  increase  of 

CONTROL  SYSTEM  S?jFFNcSS  RESULTED  JN  AN  INCREASE  IN 
BLADE-PITcH-HNic  OSCILLATORY  LOaOS.  (U) 


48 


UNCLASSIFIED 


/ZOmoB 


UNCLASSIFIED 

DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No*  /ZOMOb 

AO-634  5R8  1/3 

AMERICAN  HELICOPTER  SOCIETY  NER  YORK 

PROCEEDINGS  OF  NATIONAL  V/STOL  AIRCRAFT  SYMPOSIUM 
(1ST),  SUPPLEMENT,  HElO  3-M  NOVEMBER  mS  AT  »RIGH?« 
PATTERSON  AFB,  OHIO,  (U> 

NOV  AS  IMP 

unclassified  report 
supplementary  notes 

DESCRIPTORS;  UVeRTICAl  Ta*E-OFF  PLaNES,  SYMPOSIA), 

{ •SHORT  TAKE-OFF  PLANESi  SYMPOSIa)*  DESIGN, 

flight  testing,  lift,  fans  (U) 

IDENTIFIERS*.  X-22  AIRCRAFT 

A  DESCRIPTION  Op  THE  X-22A  AIRPLANE  AND  ITS 
SYSTEMS  IS  GIVEN  INCLUDING  THE  SPECIAL  TESTING 
UNDERTAKEN  TO  PROVE  THESE  SYSTEMS,  TEST  PROGRESS 
AND  CERTAIN  PROBLEM  AREAS  RELATED  TO  VTOL  DESIGN 
are  DISCUsSEO,  test  pilot  PARTICIPATION  in  the 
PRE-FLIGHT  PHASES  OF  THE  PROGRAM  AND  PILOT 
PREPARATION  for  FIRST  FLIGHTS  IS  DESCRIBED, 

PROGRESS  (N  GROUND  TEsT  8UILDUP  TO  FIRST  FLIGHT  Is 

reported,  approach  to  first  flight  ano  development 

OF  V/STOL  PROFILES  IS  COVERED  AND  THE  DEMONSTRATION 

program  including  military  participation  is  outlined* 
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EQUATIONS  AnD  CHARTS  a«E  PRESENTED  FOR  ESTIMATING 
THE  LIFT  AND  LONGITUDINAL  FORCE  COEFFICIENTS  OF 

stol  aircraft  wings  immersed  in  propeller 
slipstreams,  sample  calculations  are  made  and  the 
RESULTS  SkO#  fair  to  sOOO  correlation  with  availaslf 
experimental  data,  the  effect  of  many  design  and 
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IDENTIFIERS:  CR ASHRORTh I  NESS  ( U » 


THE  area  of  CRASH  BEHaVIoR  ANALYSIS  OF  AIRCRAFT 
STRUCTURES  IS  I nVeST I «ATEO .  THE  INVESTIGATION 
BEGINS  RJTH  ThE  OeFINjTION  OF  TrO  INDICES  OF 
CRASHRORTHlNESS  OF  BASIC  AIRCRAFT  STRUCTURES  AND  THE 
ANALYSIS  OF  ThE  INFLUENCE  OF  SEVERAL  GENERAL  TYPES  Op 

structural  modifications  upon  These  two  indices. 

THIS  ANALYSIS,  USING  FUNDAMENTAL  PRINCIPLES  OF 

mechanics,  contains  several  simplifying  assumptions, 
which  are  Explained  as  they  are  introduced,  design 

CONCEPTS  to  IMPROVE  The  ABILITY  Of  THE  ’PROTECTIVE 

container*  to  maintain  living  space  for  occupants 
DURING  a  C«a5H  or  To  ATTENUATE  the  accelerations 
EXPERIENCED  by  OCCUPANTS  DURING  a  CRASH  are  OEVELOPrD 

for  crash  conditions  which  are  either  primarily 
LONGITUDINAL  in  NATURE  or  primarily  vertical  in 
NATURE.  ANALYTICAL  METHODS  ARE  THEN  PROVIDEO  TO 
SHOW  HOW  aNd  when  TO  aPPLy  THESE  DESIGN  CONCEPTS  TO 
ANY  PARTICULAR  AIRCRAFT.  THE  PRINCIPLES  WHICH  ARE 
PRESENTED  ARE  SUITABLE  FOR  USE  DURING  DESIGN  OF  NEW 

aircraft  as  well  as  modification  of  existing 
aircraft,  the  results  are  presented  from  three 
FULL-SCALE  CRaSh  TESTs  OF  SMALL  T»jn-ENGINE  AIRPLaNcS 
WHICH  WERE  CONDUCTED  aS  A  PART  OF  THIS  INVESTIGATION. 
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this  report  evaluates  the  potential  airline  use  or 
STOl/VTOL  AIRCRAFT  TO  SERVE  INTERCITY  short  haul 
TRAVELERS,  the  air  TRaVEL  market  in  the 
CALIFORNIA  CORRIDOR  (gETwEEN  LOS  ANGELES 
AND  SAN  DjEGO  0N  THE  sOUT«  AND  SACRAMENTO  ANO 
San  FRANCISCO  On  the  NORTH)  WAS  USEO  for  THE 

study  but  the  Results  would  be  generally  applicable 

TO  OTHER  AREAS.  Based  ON  )97Q  TECHNOLOGY,  FOUR 
STOL  ANO  vTOL  AIRCRAFT  CONFIGURATIONS  WERE 
DESIGNED  aS  60- ,  90-,  ANO  120-PaSSENGER  TRANSPORTS, 

AND  DEVELOPED  FOR  LOW€ST  OPERATING  COSTS  FOR  A  »00- 
MILE  STAGE  LENGTH.  A  c°NVENTIONaL  JET  TRANSPORT 

was  used  as  a  base  o*^  Reference  and  a  conventional 

HELICOPTER  WAS  INCLUDED  FOR  COMPARISON.  THE 
SPECIAL  StOl/VTOL  AlRpORTS  WERE  LOCATED  FOR 
PASSENGER  CONVENIENCE  and  ACCEPTABLE  noise  LEVELS  FOR 
THE  SURROUNDING  AREAS,  TO  EVALUaTe  STOL/VTOL 
ECONOMIC  VIABILITY,  STOL  AND  VToL  AIRLINE 

service  was  simulated  in  The  California  corridor 

IN  1975  And  1980,  AND  THEN  COMPARED  WITH  THE 
CONVENTIONAL  JEt  SIMULATION  IN  THOSE  years.  it  was 
FOUND  THAT  THE  TIME  SaVInSS  AND  CONVENIENCE  PROVIDED 
BY  EITHER  STOL  OR  VTOL  AIRLINE  SERVICE  WOULD 
ENABLE  SToL  Or  VTOL  To  CAPTURE  A  SUBSTANTIAL 
SHARE  OF  the  SHoRT-HAuL  aIr  travel  market  when 
COMBINED  IN  A  System  WITH  CONVENTIONAL  JETS,  AND 
WOULD  INDUCE  ADDITIONAL  aIR  TRAVEL,  THIS  SYSTEM 
would  GIVE  A  SATISFACTORY  return  ON  INVESTMENT,  The 
REPORT  IS  IN  three  VOLUMES,  VOLUME  I  IS  AN 
executive  Summary  containing  introduction, 

CONCLUSIONS,  and  the  SUMMARY  of  method  AND  RESULTS.  (U) 
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this  report  evaluates  the  potential  airline  use  or 
STOl/VTGL  AJRCKAFT  TO  SERVE  INTERCITY  SHORT  haul 
TRAVELERS,  the  AIR  TRAVEL  MARKET  in  the 
CALIFORNIA  CORRIDOR  (BETWEEN  LOS  ANGELES 
AND  SAN  OlEfiO  ON  THE  SOUT«  AND  SACRAMENTO  AND 

san  Francisco  on  the  nOrthj  w as  used  for  the 
study  but  the  Results  would  be  generally  applicable 
to  other  a«eas.  based  on  i 970  Technology,  four 
STOL  AND  vTOL  AjRcRAFt  CONFIGURATIONS  WERE 
DESIGNED  AS  *0-.  ?0-,  AND  120-PaSSENGER  TRANSPORT S , 

AND  DEVELOPED  FOR  L0WeST  OPERATING  COSTS  FOR  A  &Oo- 

MILE  STAGg  length,  a  conventional  JET  transport 
was  USED  aS  a  Base  of  REFERENCE  and  a  conventional 
HELICOPTER  was  INCLUDED  FOR  COMPARISON,  the 
SPECIAL  StOL/VTcL  AlRpORTS  WERE  LOCATED  FOR 

passenger  convenience  and  acceptable  noise  levels  for 
the  surrounding  areas,  to  evaluate  stol/vtql 
ECONOMIC  VIABILITY.  StOL  and  vtol  airline 
service  was  simulated  in  the  California  corridor 
IN  1975  and  I 98q  ,  and  THEN  COMPARED  WITh  THE 
CONVENTIONAL  JET  S I MU^AT I  On  in  those  years,  it  was 
found  that  the  time  savings  and  convenience  provided 

BY  EITHER  STOL  OR  VTOL  AlRLjNE  SERVICE  WOULD 
ENABLE  STOL  OR  yTOL  T0  CAPTURE  A  SUBSTANTIAL 
SHARE  OF  T«E  SHORT-HAUL  AlR  TRAVEL  MARKET  WHEN 
COMBINED  JN  A  SYSTEM  WITH  CONVENTIONAL  JETS,  AND 
WOULD  INDUCE  aOdJTIONaL  aIR  TRAVEL,  THIS  SYSTEM 
WOULO  GIVE  A  SATISFACTORY  RETURN  ON  INVESTMENT. 

THE  REPORT  IS  In  THREE  VOLUMES.  VOLUME  I  IS  AN 
EXECUTIVE  SUMMARY  CONTAINING  INTRODUCTION,  (U) 
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This  REPORT  EVALUATES  The  potential  airline  use  op 
stol/vtol  aircraft  to  serve  intercity  short  haul 
travelers,  the  AIR  TRAVEL  market  in  the 
CALIFORNIA  CORRIDOR  (BETWEEN  L0$  ANGELES 
AND  SAN  DlEGO  0N  THE  SOUTH  AND  SACRAMENTO  AND 
SaN  FRANCISCO  On  THE  N°RTH)  WAS  USED  FOR  THE 

study  but  the  Results  would  be  generally  applicable 

TO  OTHER  AREAS*  BASED  on  1970  TECHNOLOGY,  FoUR 
STOL  AND  VTOL  AiRcRAFt  CONFIGURATIONS  WERE 
DESIGNEO  AS  6Q-,  9O-,  ANO  I 20-Pa5SENCER  TRANSPORTS, 

AND  DEVELOPED  FOR  LOWEST  OPERATING  COSTS  FOR  A  |00- 
M I LE  STAGE  LENGTH.  A  CONVENTIONAL  JET  TRANSPORT 

was  used  as  a  base  of  reference  and  a  conventional 
helicopter  was  included  for  comparison,  the 

SPECIAL  STOL/VTOL  AlRpORTS  WERE  LOCATED  FOR 

passenger  convenience  ano  acceptable  noise  levels  for 

THE  SURROUNDING  AREAS.  TO  EVALUATE  STOL/VTOL 
ECONOMIC  viability,  STOL  and  VToL  AIRLINE  SERVICE 
WAS  SIMULATED  In  THE  CALIFORNIA  CORRIDOR  JN  1975 
AND  1960,  AND  ThEN  COMPARED  WITh  THE  CONVENTIONAL  JsT 

simulation  in  Those  years*  it  Was  found  that  the 
TIME  SAVINGS  and  CONVENIENCE  PROVIDED  by  either 
ST0l  OS  VtOl  AIRLINE  SERVICE  WOULD  enable  STOL 
OR  VTOL  To  CAPTURE  A  SUBSTANTIAL  SHARE  OF  THE 
SHORT-HAUl  AIR  TRAVEL  MARKET  WHEN  COMBINED  IN  A 
SYSTEM  WITH  CONVENTIONAL  JETS,  AND  WOULD  INDUCE 
ADDITIONAL  AIR  TRAVEL.  THIS  SYSTEM  WOULD  GIVE  A 
SATISFACTORY  RETURN  0N  INVESTMENT. 
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FACILITY  WHICH  CONSISTS  OF  a  SERVOfONTROLLED 

hydraulically  powered  model  carriage  mounted  on  a 

MONORAIL  TRACK.  THE  TRACK  IS  HOUSED  INSIDE  A  30. 
BY-30-F00T  BUILDING  7s0  FEET  LOnG.  THE  CARRIAGE 
CONTAINS  a  KOdEl  mount  designed  to  allow  the  carriage 
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in  or  out  of  ground  effect,  the  dynamic  model 

TRACK  CAN  PROVIqE  STAtU  AND  DYNAMIC  DERIVATIVE 
data  <e»g« ,  velocity  *nd  Rate-dependent  aerodynamic 
stability  And  CO.^ROL  DERIVATIVES!  on  V/StOL 
AIRCRAFT  MODELS  Or  COrPONENTS  In  AND  NEAR  HOVER, 

SLOW  SPEED  FLIGHT,  ANo  DURING  TRANSITION.  IN 
ADDITION,  IT  can  PROVIDE  AN  EXPERIMENTAL  SIMULATION 
OF  THE  EXPECTED  FuLL-sCAL*  VEHICLE  CONTROL-FIXED 

dynamic  motions.  iauthOrj  iu> 
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THE  XV-llA  is  A  POLYESTER  REINFORCED  FI8ER 
GLASS  STOl  AIRCRAFT,  t«IS  FOUR-pLACE  AIRCRAFT, 

POWERED  BY  A  250-hOrSePowER  T-63  TURBINE  ENGINE, 
was  designed  to  achieve  hIgh-lifT  coefficients  by 
MEANS  OF  A  VARIABLE  rAMBER  WING  WITH  DISTRIBUTED 

suction  boundary  layer  control,  a  shrouded 
propeller  *as  used  for  thrust  augmentation  at  low 
forward  velocities,  anO  beta  control  on  the  propeller 
was  successfully  used  as  a  drag  increment  for  glide 
*>aTh  control,  to  date,  the  XV-IiA  AIRCRAFT  has 
FLOWN  M9  FLIGHTS  WITH  A  TOTAL  FlIQhT  TIME  OF  3S 

hours,  the  majority  of  the  flight  time  was 
involved  in  aerodyNamjc  research  of  the  Shrouded 
PROPELLER,  the  DISTRIBUTED  SUCTjOn  boundary  layer 
control  system  and  in  an  evaluation  of  the  general 
HANDLING  CHARACTERISES  Of  the  aircraft,  a 
minimum  of  PERFORMANCE  Data  was  collected  since  the 
primary  Objective  was  aerodynamic  research,  the 
fiber  glass  material  qEmonstRaTeo  the  excellent 
possibilities  of  this  type  of  construction  when 
complex,  aEkodYnamIcalLy  smooth  curvatures  aRE 
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throat  cinD  tunnels  both  as  a  function  or  the 
OOWNWASH  ANGLE  and  as  a  FUNCTION  of  tunnel  GEOMETRY. 
for  A  GIVEN  SIZE  RQTOr  AND  TUNNEL  THERE  APPEARS  To 
BE  A  MAXIMUM  value  OF  DOwNWaSH  ?HaT  CAN  BE  TOLERATED* 
if  this  value  of  dqwnwash  is  exceeded,  the  flow 
through  The  wind  tunnel  is  no  longer  similar  to  the 
flow  that  would  be  encountered  in  free  flight  but 
rather  represents  a  flow  similar  to  recirculation, 

THE  POINT  AT  WHICH  THe  MAXIMUM  OOWNWASH  Is  REACHED 
IS  CALLED  The  FLOW  BREAKDOWN  POINT,  SIMILAR 
RESULTS  Have  also  been  OBTAINED  using  jet  flaps  and 
JET-LIFT  MODELS.  IT  IS  ALSO  SHOwN  THAT  THIS  FLOW 
BREAKDOWN  is  A  FUNCTION  0?  TUNNEL  GEOMETRY  AND  THAT 
THE  ALLOWABLE  DownWASh  angles  are  different  for 
RECTANGULAR  tunnels  W j  Th  WlDTH-TO-HEIGHT  RATIOS  of 
W/H  •  1.50,  I. 00,  0.67,  AND  0.50.  THE  ADDITION 
OF  FILLETS  TO  ThE  TEST  SECTION  iS  ALSO  SHOWN  TO  HAVc 
AN  ADVERSE  EFFECT  ON  T«E  ALLOWABLE  OOWNWASH  ANGLE. 

AT  THE  PRESENT  TImE,  t«E  OPTIMUM  TUNNEL 
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JOSEPH  G «  ) 

R£PT*  NO,  AFFTc-SP-67-lOOl 
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descriptors:  (^vertical  take-off  planes, 

VOCABULARY)*  <*ShORT  Ta^E-OFF  PLaNES, 

VOCABULARY)!  HELICOPTERS,  STANDARDIZATION, 

take-off*  aircraft  landings*  flight  <U) 

THE  REPORT  IS  A  STANDARDISED  LIST  OF  DEFINITIONS 
ASSOCIATED  rttTH  VERTICAL  SHORT  TAKEOFF  AND 
LANDING  AIRCRAFT.  CONTRIBUTIONS  MERE  MADE  FROM 

among  the  Several  military  services  and  aircraft 
companies,  (Author)  <u> 
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UNCLASSIFIED  report 


descriptors:  (-glide  path  systems,  short  take-off 
planes),  (-approach  indicators,  short  take-off 

PLANES),  VERTICAL  TA<E-OFF  PLANES,  MICROWAVE 

equipment,  feasibility  studies,  landing  aids,  k 

band,  air  TRAFFIC  CONTROL  SYSTEMS  <U> 

THE  REPORT  DESCRIBES  A  FEASIBILITY  MODEL  MICRORAVE 

INSTRUMENT  landing  SYSTEM  ULS)  developed  for 

the  FEDERAL  aviation  AGENCY.  TRANSMITTED 

FREQUENCY;  15,*(  KmC  ,  LOCALIZER  CLEARANCES 

PLUS  OR  MfNuS  Hi  DEGREES,  GLIDE  SLOPE 

CLEARANCE;  PLUS  OR  MInUS  »S  DEGREES.  SYSTEM 

HAS  BEEN  SUCCESSFULLY  DEMONSTRATED  AT  Na?EC.  <U> 
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RECOMMENDATIONS  FOR  V/STOL  handling  qualities  with  an 
addendum  containing  comments  on  the 

RECOMMENDATIONS.  (U) 

OCT  6H  7 1 P 

R£PT.  NO,  A0AR0-H08A 

UNCLASSIFIED  REPORT 

supplementary  note:  nato  furnished. 

DESCRIPTORS;  (•VERTICAL  Ta*E«OFF  PLANES, 

HANDLING),  UShOrT  TaKe-OFF  PLANES,  HANDLING), 

helicopters*  flight,  aeRonautjcs,  flight  control 
systems,  maneuverability,  stability,  hovering, 

ROLL,  PITChImOtIQN)  iu) 

THE  RECOMMENDATIONS,  WHICH  A  RE  NECESSARILY 
TENTATIVE,  PARTICULARLY  AS  RE’GArDS  THEIR  APPLICATION 
TO  LARGE  AIRCRAFT,  ARfi  BASED  IN  SOME  RESPECTS  ON 

requirements  for  u.  s.  military  helicopters, 

but  considerable  use  has  seen  made  of  The  results  or 

FLIGHT  ASSESSMENTS  OF  HANDLING  QUALITIES  or  A  NUMBER 

of  v/stol  Research  aircraft,  to  improve  their 
validity,  they  should  be  kept  under  continual  revie* 

by  CRITICAL,  SYSTEMATIC  COMPARISON  WITH  ThE  ACCEPTED 
handling  qualities  of  as  many  new  y/stol  aircraft  ' 

AS  P0SSI3LE,  (AUTHOR)  (U) 
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unclassified  REPORT 

supplementary  note;  natc  furnished,  presented  at  The 

«"« «  •*««;•  the  "SiS 

Kli  JS;  PA  EL*  2*b  MAR*  l’5’»  RHODE  ST.  GENESE. 


pi  ,Nrc  .  ,”r  7 -  *  "  ,  T  AK  t -Ur  r 

SEPARATION  *  *  S'  CoNFiGURATION,  FLOW 

wind-tunnel  investigations  Of  vtol  and  STQL 
AIRPLANE  mOqELS  INVOLVE  CONFIGURATIONS  IN  WulCU  i 

;s  ?eine  *se»  S*!!*! 

SLiP^Topi^  IriR°U<*H  T«E  MEDIUM  OF  PROPELLER 
SLIPSTREAMS  OR  jet  EXhAusTS  DIRECTED  DOWNWARD  at 

large  angles  to  the  tree-stream  direction  FOR 

many  CONFIGURATIONS  ThE  PROPELLERS  OR  JET*ExHAUsTs 
ARE  arranged,  for  example.  as  In  the  jet  flAp.  to 

?he£AinSE,nNIJ££  SrAN0  °E  IHE  *ING  A'°  Thus  ™  ass,st 
callAo  !ciRci.fT?^  AV  pR0CESS  °F  producins  so. 

RFSUi^Tc  JL  T  0N  lIFT:  7HIS  A«RANGEmENT 

LTs  In  The  STREAMLINES  in  The  VICINITY  nF  Tmf 

FREE  STRE  m^r  TU'RnE°  ™rOUGH  lARgE  ANGLES  TO  THE 

free-streaM  direction  Of  flow,  the  present  or  t»«t 

wrimlliuir i***’'?*-  ,Mh05ES  m  «•»“»•«  rJIi 

l°'H*  rF?eE  S"«M.  thus,  the  p«Aobleh  of7  ?unnel-  EL 

V,hu  /J  rC  S  IN  VT0L-ST0L  MODEL  TESTING  JS 

rlVrL,tr  I°tTHAT  asSOcIaTED  WITH  CONVENTIONAL  MODEL 

HAS  IhOwS  GREATEr  IN  EXPERIENCE 

WALL  EFFEpt!  F  nN  ^°l7l?N  T°  TKESe  ^“AL  TUN N£L- 
"ALL  EFFECTS,  F lO/,  SEPARATION  On  THE  MODEL  CAN  AL«n 

ihe  ,ur"eL  ,,lls'  s?° 

RFLiiln  trr!E!EARCri  CENTER  OF  N»A.S.A. 

MELAYEO  To  THeSe  PROBLEMS  IN  CLOSEp-THRCAT  WIND 
tunnels  are  reviewed,  uuThor,  T 
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UNCLASSIFIED  report 


descriptors*  (.Short  take-off  planes,  flight 
PATHS! »  (*vERTICaL  TaKe-OFP  PLANeS,  FLIGHT 
paths),  (*flh»hT  paths,  optimization)* 
algorithms,  control,  plight  < 

conjugate  gradient  methods  have  Recently  been 
applied  to  some  simple  optimization  problems  and  have 
been  shown  to  convene  paster  than  the  methods  of 
STEEPEST  DESCENT.  The  PRESENT  PaPER  considers 
APPLICATION  of  these  methods  to  more  complicated 
PROBLEMS  INVOLVING  TERMINAL  as  well  as  IN-FLIGHT 
CONSTRAINTS.  A  NUMBER  OF  METHODS  are  suggested  to 

handle  these  constraints  and  the  numerical 

DIFFICULTIES  ASSOCIATED  with  each  method  are 
DISCUSSED,  THE  PROBLEM  of  FLIGHT-PATH  OPTIMIZATION 
OF  A  V/SToL  AIRCRAFT  WAS  CONSIDERED  AND  MINIMUM 

time  paths  for  the  climb  phase  were  obtained  using 
the  conjugate  gradient  algorithm*  in  conclusion, 
some  REMARKS  aRE  MADE  ABOUT  THE  RELATIVE  EFFICIENCY 

of  the  different  optimization  schemes  presently 
AVAILABLE  for  The  SOLUTION  of  OpTIhaL  control 
PROBLEMS.  (AUTHOR)  1 
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DESCRIPTORS;  ( « I NFORMATI ON  RETRIpVal 
EFFECTI VEN£Ss» ,  {•SHORT  TA^E-OFF  PLANES 

^«»ip:c.r,oNl  co^“’5mENs, 

?I«“pp  Junes5 ’  “R  r°RCE  E»u"‘»£»'.  vtlnc.L 

IDENTIFIERS;  C00rdiNaT£  INDEXING,  THESAURI 

OETERH?Nr°i^ArSIFlCATlON  SVS7£M  **S  STUDIED  TO 
lJS  EfFiCaCY  TO  THE  A iR  FORCE 
control-display  area.  Based  on  negative 

srs^MES  F*°*  a  logical  assessment  of  The  proposed 

The  rOORD^NATTERN*TE  SY5TEM  **S  "*OPOSED  TO  iCcfuoE 
THE  COORDINATE  index  c°NcEPT.  UpON  nrvFi  OAMrNT  7,r 

H  "5  :r  ,r‘  ,n  ««»«  s”tEn  on  e  tein 

Jo SZJ^il' V*”'  *!  '"'“'"WT  os  coSwctw 
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U.  S,  ARMY  AC- 1  DE  HAVlLLAND  *CaRIBQU»  EVALUATION, 
FT.  RUCKER*  ALABAMA,  2I  JANUARY  198q, 


(U) 


DESCRIPTIVE  note:  TECHNICAL  kept,, 

Oct  &0  65P  BRUGGINK ,geraro  M.  ICARROLl* 

JACK  • KNOwLES , R I LL I  am  R.  J 
contract:  oa-hh-i77-tc-A2s 
MONITOR:  TrEcOm  TR-fcO-62 


UNCLASSjFlEo  report 

SUPPLEMENTARY  note:  REpT.  on  CRASH  injury 
evaluation. 

DESCRIPTORS:  (*ShORT  TaKE-Off  PLaNeS,  AVIATION 

ACCIDENTS),  (*TRANSPORT  PLANES,  CRASH  INJURIES), 

aviation  Safety,  landing  gear,  descent,  safety 

HARNESS,  HAZARDS.  HATCHES,  MILITARY  REQUIREMENTS, 

a«my  aircraft,  tactical  ajR  support,  airmobile 

OPERATIONS  (u) 

IDENTIFIERS:  C-7  AIRCRaFT,  CRASHrOrth I  NESS  (U> 

THE  CRaSH  Injury  EVALUATION  OF  THE  U,  S,  ARMY 
AC-1  OH  *  car  I  bOU  *  0 1 ScLOsED  SEVERAL  DESIRABLE 
CRASH  SAFETY  features  IncLUOING  A  LIMIT  LANDING  Gear 
STRENGTH  #Hich  PERMITS  A  VERTICAL  RATE  OF  DeSCEnT  OF 

is  feet  per  Second:  the  location  of  the  fuel  cells 
outboard  of  the  engine  nacelles:  troop  seat  belt 
anchorages  which  are  oJRectlt  Secured  to  basic 
AIRCRAFT  STRUCTURE.  ATTENTION  is  invited  to  the 
Remedial  action  suggested  in  the  recommendations 
pertaining  to  These  deficiencies*  cauthor)  iu) 
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monitor:  usAaVlabs  tr-67-55 

unclassified  report 


DESCRIPTORS;  UVERTICAl  TaK£-0FF  PLANES,  ^RESEARCH 
PLANES),  (.SHORT  TaKE-OFF  PLANES,  FLIGHT 
SIMULATORS),  JeT  PlANESi  PILOTS,  LIFT,  VISUAL 
PERCEPTION,  DISPLAY  SYSTEMS,  HOVeRING,  ROLL, 

COCKPITS,  PERFORHANCE(hUMaN)  , 

performanceiengiheerins)  ,  flight  testing, 

motion,  FLiGmT  control  systems,  vertigo  <u> 

IDENTIFIERS;  X-ls  AIRCRAFT,  X-1Ma  AIRCRAFT  (U> 


A  STUDY  Of  VARIOUS  KInOS  OF  SIMULATORS  HAS  BEEN 

made  to  determine  theiR  capability  to  produce  data 
REPRESENTATIVE  of  visual  flight,  four  simulations 
of  a  jet-lift  v/stol  aIRcRaft  WERE  conducted 
using  the  same  pilot,  control  characteristics  and 
airframe  parameters  were  maintained  constant  ias 
closely  as  POSSIBLE),  AND  THE  SaME  TASKS  *ErE  USED 
BY  THE  PIl°T  in  Each  EVALUATION,  the  resulting 

data  were  compared  with  flight  results  from  the  same 
AIRCRAFT.  The  SIMULATORS  used  different  DISPLAYS. 
MOTION  MOdES.  And  INSTRUMENTATION,  and  the  results 
ARE  DISCUSSED  In  THE  lIGHT  OF  T HE  CHARACTERISTICS  Of 
EACH  SIMULATOR.  ThE  ReSULTS  SHOW  CLEARLY  THAT  IN 
ORDER  TO  PRODUCE  oUANtITaTIVE  CaTA  REPRESENTATIVE  OF 
FLIGHT  RESULTS,  THE  DISPLAY  MUST  HAVE  A  QUALITY  LEVEL 
COMPATIBLE  WITH  ThE  t*sk  being  performed. 
SPECIFICALLY,  A  PRECISION  HOVERING  TASK  REQUIRES  A 
HIGH  RESOLUTION  DISPLaY,  WHILE  A  TRANSLATION  JOR 
TRANSITION  TASK)  CAN  8^  PERFORMED  WITH  A  DISPLAY  OF 
much  less  Resolution.  The  display  content  is 
IMPORTANT,  PARTICULARLY  for  THE  PRECISION  hovering 
TASK  where  HEIGHT  HOLDING  is  required,  for  flight 
SIMULATION  OF  Large  TRANSLATIONAL  MOVEMENTS,  cockpit 
motion  OlD  not  APPEAR  TO  AFFECT  THE  RESULTS! 
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linearized  inviscio-flo#  Theory  of  two-dimensional 

THIN  JET  PENETRATION  jNTO  A  STREAM.  tU) 

DESCRIPTIVE  Note:  TECHNICAL  kept., 

FEB  68  2*P  STRAND, T.  JWEI,M.  H.  Y. 

J 

R£PT«  NO,  3S5 

CONTRACT?  DA-3i-12H-AR0(D)-31  1 

monitor:  arOq  S27r:h-e 


UNClASSiFIEO  REPORT 


DESCRIPTORS:  I.ShOrT  T4XE-OFF  PLaNES,  jet  mixing 

FLOW),  TWO-DIMENSIONAL  FLO*,  JETS,  PENETRATION, 

LINEAR  SYSTEMS.  VERTICAL  TAKE-OFF  PLANES, 

INTERFACES,  INJECTION,  ThRUST  REVERSE,  THEORY, 

GROUND  EFFECT  IU> 

IDENTIFIERS;  iNVlSclD  FLOW »  JET  IMPINGEMENT  (U» 

THE  POTENTIAL  FlOW  OF  A  STREAM  THAT  INTERACT*  *ITh 
A  TwO-OIMENSIONAL  THIN  JET  OF  A  DIFFERENT  TOTAL  HEAn, 
BEING  INJECTED  INtO  ThE  STREAM  FROM  AN  INFINITE  PLANE 
SURFACE  AT  AN  ARBITRARY  ANGLE,  lS  ANALYZED  USING 

natural  coordinates,  the  velocity  magnitudes  along 

THE  INTERFACE  ANO  ThE  NONO I  MENS  I  On AL  SHAPE  OF  ThE 
INTERFACE  BETWEEN  The  jet  and  The  stream  aRE  OBTAINED 
as  functions  of  the  injection  anSle  and  the  ratio  of 
the  free  stream  velocity  to  the  velocity  jn  the  jet 

AT  INFINITY  DOWNSTREAM*  RESULTS  ARE  PRESENTED  FOR 

several  cases  when  the  jet  issues  at  oblibue  angles 

FROM  THE  SURFACE,  AND  ALSO  FOR  THE  LIMITING  CASE  WMrN 
THE  JET  OPPOSE*  ThE  FREE  STREAM,  THE  LATTeR  CASE 
CORRESPONDS  to  the  FLOW  d°E  to  one  branch  Of  a 
translating  TwC-D I  MENS l onal  jet  after  the  je y  Has 
BEEN  SPLIT  INTO  TwO  BrANChES  BY  IMPINGEMENT  ON  THE 
GROUND.  It  might  Also  CORRESPOND  TO  The  FLOW  Of  a 
two-dimensional  thrust  reverssr,  (author)  (u> 
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descriptors:  < -helicopters.  early  warning 

SYSTEMS),  (*SH0RT  1 AKE-OFF  PLANES*  EARLY  WaRnING 
SYSTEMS).  ( *E  ARL  Y  .VARNjNG  SYSTEMS*  •VOICE 
communication  systems),  army  aircraft*  observation 

PLANES,  PILOTS,  MALFUN^T I ONS ,  COCKPITS,  AVIATION 
ACCIDENTS,  HUMAN  ENGINEERING,  STATISTICAL  ANALYSIS, 
display  systems,  AU01ToRY  SIGNALS.  INSTRUMENT 
PANELS.  MISSION  PROFILES,  JOB  ANALYSIS, 
questionnaires  <U) 

IDENTIFIERS!  • VO i CE-* ArN I nG  SYSTEMS,  UH-lB 
aircraft,  uh-id  aircraft,  AH-1G  AIRCRAFT,  h- 
•* 7  AIRCRAFT.  Ck-m7  AIRcRAFT.  H-Sr  AIRCRAFT,  C-M- 
SA  AIRCRAFT,  V-l  AIRCRaFT,  OVl  AIRCRAFT,  H-l 
aircraft  «Ui 

THE  REPORT  0ESCRI8ES  AN  ANALYTICAL  STUDY  THAT  WaS 
INTENDED  TO  SeRvE  AS  a  BA^IS  FQf?  ThE  APPLICATION  OF 

voice-warning  systems  rv*S)  for  the  uh-ib  and 

UH-IO  (HUeY),  Ah-  1 G  {c&BRA),  CH-R7 
(CHINOOK),  CH.Sm  (SKYcRANE),  AND  OV-I 
(HOHaAK).  The  FollOAInG  PROBLEMS  of  installing 
a  vas  in  these  army  aircraft  aere  studied: 

(1)  THE  IoEnTiFKaTjOn  AND  SELECTION  OF  MESSAGES 
FOR  MAXIMUM  EFFECTIVENESS!  (2)  THE  DETERMINATION 
OF  PRIORITY  SEQUENCES!  AND  (3)  THE  INTEGRATION  OF 
THE  VAS  INTO  EXISTING  COCKPITS.  THE  STUDY 
INVOLVED  THE  COLLECTION  OF  BASIC  OaTA  AND  THE  CONDUrT 
AND  VALIDATION  OF  MISSION  ANALYSES,  OPERATIONAL 
SEQUENCE  DIAGRAMS,  TASK  AnAlYSES.  AIRCRAFT 
CONFIGURATION  ANALYSES,  PILOT  OPINION  SURVEYS,  ANO 
ARMY  AIRCRAFT  ACCIDENT  ANALYSF.S,  in  The  REPORT, 

PRIORITY  SEQUENCES  aR£  DERIVED  FOR  ALL  MAJOR 
EMERGENCIES  HOR  The  SjX  VEHICLES!  FURTHER  ANALYTICAL 
EFFORT  IS  DESCRjdEO  #hICK  REDJCF.O  THE  LIST  TO  20 
HESSaGES  FOR  INCLUSION  IN  the  V*S,  FOR  EACH 
AIRCRAFT,  2  LISTS  OF  20  MESSAGES  ARE  PROPOSED! 
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DESCRIPTORS!  (*AIR  TRafFJC  CONTROL  TERMINAL  AREAS, 
SIMULATION),  (•VERt!CAu  TaKE-OFF  PLANES, 

aircraft  landings),  (*shqrt  take. off  planes, 
aircraft  landings),  air  traffic  control  systems, 
ground  speed,  simulators,  separation,  runways. 

APPROACH.  NAVIGATIONAL  AIDS,  terminal  flight 
facilities  (U) 

A  SIMULATION  study  to  determine  the  effect  on  air 
TRAFFIC  CONTROL  WhEN  aCTH  VERTICAL  AND  SHORT 

takeoff  anO  lanoing  aircraft  aRe  introduced  into 

A  TERMINAL  AIR  TRAFFIC  CONTROL  ENVIRONMENT  sAS 
CONDUCTED,  the  SIMULATION  was  conducted  using  THE 

model  b  dynamic  ajR  traffic  control 
simulator,  several  approach  conditions,  various 

GLIDE  SLOPE  ANGLES,  AnO  sEPaRaTjON  CRITERIA  WERE 

investigated  to  determine  the  effect  on  a  Terminal 
ENVIRONMENT.  jT  *aS  CONCLUDED  That  vertical  and 
SHORT  TAKEOFF  And  uANqING  AIRCRAFT  COULD  BE 
ACCOHRODATEd  in  The  TERMINAL  area  using  present 
OPERATIONAL  PROCEDURES  as  contained  in  THE  TERMINAL 

air  TRAFFIC  CONTROL  MaNUAL  7110,8. 

HOWEVER,  i)H£N  VERTICAL  ANO  SHORT  TAKEOFF  AND 
LANDING  AjRCRaFt  REDUCED  FROM  TERMINAL  AREA  SPEED 

to  a  slow  final  approach  speed,  difficulties  were 

ENCOUNTERED  in  PROVIDING  NOT  only  the  desired  spacing 
between  these  aircraft  but  between  these  aircraft  and 
CONVENTIONAL  AIRCRAFT  IN  The  SEQUENCE  TO  and  On  The 
final  APPROACH  COURSE,  these  PROBLEMS  did  not 
exist  when  vertical  and  short  Takeoff  and 
LANDING  AjRCRaFt  used  a  final  approach  speed 
COMPATIBLE  fttTM  THAT  OF  CONVENTjOnAL  AIRCRAFT. 

(A'JThC-i)  (U) 
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THE  DEMAND  FOR  INTERCITY  PASSENGER  TRANSPORTATION  BY 

vtol  aircraft,  volume  n  summary  and  method, 

(U) 

AUG  6b  7SP  ASHER, NORMAN  J.  JWEtzleR. 

ELLIOT  ;H0R0*ITZ, SEYMOUR  M.  I SCHNE I dER  ,W. 

BARTZ  I 

RtPT.  NO.  R- 1 RR-VOL- I 

Mon  I  TOR l  i DA/HO  68-8872 

UNCLASSIF I  ED  REPORT 

supplementary  ►•otej  see  also  volume  z,  ad-*77  obo. 

descriptors:  {*transport  planes,  short  Take-off 
planes),  (^vertical  TAKE-OFF  PlANES,  •civil. 

AVUTIOn),  air  TRANSPORTATION,  cost:-., 

PREDICTIONS,  HELICOPTERS,  tilt  wings,  HELICOPTER 
ROTORS.  AIRCRAFT  SEATS,  DESIGN,  aIR  TRAFFIC, 
urban  areas  (U> 

Identifiers:  compound  helicopters,  Rqtor-wIng 
aircraft,  •passenger  transportation  <u) 

AIRCRAFT  demand  and  COST  FUNCTIONS  WERE  ESTIMATED 
FOR  Six  TYPES  Of  vTOL  AIRCRAFTS  CONVENTIONAL 

helicopter,  compouno  helicopter,  tilt  Rotor,  tilt 

wing,  STOrtEo  ROTOR,  AND  FAN  Or  JET  lIFT.  FROM 
THESE  FUNCTIONS  TOTAL  AIRCRAFT  PROFjT  OR  L05S  AS  A 
FUNCTION  OF  The  number  OF  AIRCRAFT  PRODUCED  Was 
CAlCULatEO.  RESULTS  were  CALCULATED  for  the  90 
SEaT  Size  of  ALL  SI*  TYPES!  In  addition,  SO,  60,  120 
ano  i5o  seat  sizes  were  analyzed  for  the  Fan  or  jet 
lift  type,  the  aircraft  oeman0  was  calculated 
SEPARATELY  FOR  each  DOMESTIC  CITY  Pair  AND  then 
SUMMED  to  obtain  TOTAL  OOMESYiC  DEMAND,  the 
DOMESTIC  demand  WAS  Then  INCREASED  by  A  CONSTANT 
RATIO  TO  ACCOUNT  FOR  EXPORT  SaLES.  DEMAND  JS  BASED 
ON  AIR  TRAFFIC  FOR  1985,  THE  eSt i MATED  FINAL  YEAR  OF 

production  for  these  first  generation  intercity  vtol 

AIRCRAFT.  VOLUME  III  PRESENTS  GENERALIZED 
AIRCRAFT  DEmAnD  by  city  PAIR  a  '•  Fy  NCT I  ON  of  vtol 
aircraft  fare  ,  BLOC  *  TIME  AND  NUMBER  Of  SEaTS. 
with  These  data,  the  user  of  the  report  can 
determine  the  demand  for  any  vtol  passenger 

TRANSPORT  design.  (AUTHOR)  (U) 
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descriptors:  {•transport  planes,  short  take-off 
planes),  {^vertical  take-off  planes,  •civil* 

AVIATION),  air  transportation,  helicopters, 
costs,  air  Traffic,  tilt  ftINGS,  HELICOPTER 
rotors,  economics,  time,  design,  airports, 

STATISTICAL  ANALYSIS,  URBAN  areas  { u  > 

identifiers:  compound  helicopters,  rqtor-#Ing 
aircraft,  •passenger  transportation,  investment 

KETURN5  (U> 

contents:  aircraft  characteristics; 
distribution  of  local  origins  and  destinations; 

GROUNO  TRANSPORTATION  TIME  and  COST  to  the  AIRPORT! 

aircraft  costs;  rate  of  Return  on  Investment; 
aircraft  load  FactOrj  nonpassenger  revenue; 
calculation  of  aircraft  fares;  comparative  cost 
estimates  of  vektipcjrts  and  airports?  derivation  of 
PASSENGERS'  value  of  TIME  RELATIVE  TO  INCOME  FRUM  THE 
1963  Census  of  transportation:  vtol  stimulation  of 
AtR  TRAVEL?  LOC'^ON  of  AIRPOrTS  and 

VERTlPCRTS.  (U) 
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vtol  Aircraft,  volume  ill:  generalized  aircraft 
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planes),  (.vertical  take-off  Planes,  •civil 
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costs,  statistical  data*  tables,  urban 

AREAS  (U) 

Identifiers;  compound  helicopters,  rotor-wing 
aircraft,  .passenger  transportation  <u) 

for  each  city  pair,  ranges  of  vtol  block  times 

ANO  fares  were  ASSUMED  AND  FOR  EACH  COMBINATION  DF 
FARE  And  BLOCK  TIME  The  NUMBER  OF  VtOl  PASSENGERS 
before  aNu  AFTER  vtol  SPEED  STIMULATION  WERE 
calculated,  then  for  each  farf  and  block  time 
COMBINATION,  the  number  OF  AIRCRAFT  REQUIRED  to  carry 
the  VToL  PASSENGERS  (AFTER  SPeED  STIMULATION) 

was  calculated  for  a  variety  of  aircraft  seating 

CAPACITIES,  ANO  THE  ASSOCIATED  DAILY  ROUND-TRIP 
FREQUENCY  WAS  PRESENTED.  (AUThOR)  (U> 
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analysis  OH 

the  DEmaNo  FOR  INTERCITY  PASSENGER  TRANSPORTATION  BY 

VTOL  AIRCRAFT,  VOLUME  IVJ  SPECIFIC  AIRCRAFT 
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Supplementary  note:  see  also  volume  i,  ad-677  o79, 

DESCRIPTORS:  {.TRANSPORT  PLANES#  SHORT  TaKE-OFF 

planes),  (.veRtIca-  take-off  Planes,  *c i v i l 
aviaTjOnj,  air  transportation,  air  traffic# 
helicopters,  tilt  #*inqs,  helicopter  rotors# 

costs,  STATISTICAL  DaTA#  TABLEs,  URBAN  AREAS, 

REGRESSION  ANALYSIS  (U) 

Identifiers:  compouno  hFwIcopteRs #  Rqtor-«ing 

AIRCRAFT,  .PASSENGER  TRANSPORTATION  (U) 

in  order  to  accomplish  Rapid  mass  calculation  of 
demand  for  many  combinations  of  aircraft  type  and 
AIRCRAFT  PRICE#  the  GENERALIZED  CITY-PAIR  results  of 
volume  III  (AD-677  oei)  WERE  USED  TO  DEVELOP 
INDIVIDUAL  CITY-PAIR  REGRESSION  EQUATIONS*  THESE 

recreSsion  equations  make  vtol  passenger  Demand 
after  STIMULATION  a  FUNCTION  of  fare  <*h!Ch  varies 
DIRECtLY  hv  1 TH  aircraft  PRICE)  AND  BLOCK  TIME 
(6hKH  VARIES  DIRECTLY  #ITH  AlRcRAFT  TYPE). 

THE  COEFFICIENTS  OF  THESE  REGRESSION  ESUaTjonS  ARE 

one  of  the  set  of  Inputs  reared  in  computer  program 
aIRDeman  to  calculate  aircraft  demand  for  all  06 
city  Pairs,  passenger  demand  js  translated  into 
AIRCRAFT  demand  by  the  same  general  CONVERSION 
FORMULA  That  is  USED  in  VOLUME  JIJ.  (AUTHOR)  (U) 
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DESCRIPTORS:  (»ShORT  TaKE-OFF  planes,  DUcTEd 

FANS).  (*DUCTED  FANS,  .PROPELLER  NOlsEI, 
sound.  PROPAGATION.  ACOUSTICS.  HaRMOnIC 
ANALYSIS,  PROPELLER  BLADES,  TURBINE  STATORS, 
INTERACTIONS,  TURBULENCE  (U) 

Identifiers:  broadband  acoustic  noise,  .lift 

FANS  { U ) 

some  preliminary  measurements  of  noise  fR°m  a 
highly  loaded  fan-in. aing  configuration  a-Re  reported. 
MEASUREMENTS  of  THC  SPECTRA  Are  presented  For  Fan 
SPEEDS  of  7500.  9750,  AND  1 3 , 1 25  RP«  (CORRESPONDING 
TO  TIP  MACH  NUMBER  U.35,  0.**5,  AND  0,62)  AT  AN 
ANGLE  OF  20  DEG,  FROM  THE  AXIS  OF  THE  FAN  AND  AT  5  FT 
FROM  The  inlet  aNO  efflux  FaCeS  of  THE  FAN,  THE 

experimental  results  show  a  discrete  peak  at  blade¬ 
passing  frequency,  superimposed  on  a  broad  band  noise 
that  extends  from  jooq  c/s  to  is.ooj  c/s.  an 
analysis  of  The  DUCT  TRANSMISSION  of  higher  ORDER 
modes  at  the  ABOVE  ROTATIONAL  SPEED5  REVEAls  HIGH 
decay  rates,  this  explains  the  absence  of  discrete 
TONES  at  the  HARMONICS  of  THE  BLADE-PASS JNg 

frequencies,  the  presence  of  h i oh  intensity  broad 
BANO  Noise  may  be  ATTRIBUTED  TO  The  TURBULENCE  IN  The 
WAKE  AND  FREE  STREAM  TURBULENcE  AHEAD  OF  The  rotor 

BLADES,  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

Supplementary  note:  proceedings  of  tme  industry/ 

GOVERNMENT  CONFERENCE  ON  STOL  TRANSPORT  AIRCRAFT 
noise  certification  usT),  Washington,  d.  c,, 

30  JAN  69. 

DESCRIPTORS:  1*SH0RT  TAKE-OFF  PLANES,  •NOISej, 

(•TRANSPORT  PLANES.  AIRPLANE  NOISE),  DESIGN, 

ENGINE  NOISE.  PROPELLER  NOISE.  AlR  TrAFFIC  CONTROL 
SYSTEMS,  ECONOMICS.  SHROUDED  PROPELLERS, 

SYMPOSIA  (U) 

Identifiers;  lift  fans,  noise  reduction  t u > 

the  proceedings  of  the  conference  Included  papers 

ON  ST°l  DEVELOPMENT,  STOL  NOISE  SOURCES*,  StoL 
noise  abatement  operations,  and  aircraft  noise 
EVALUATION  and  are  assembled  for  USE  In  future 
ACTIVITIES  RELATED  TO  ST°L  NOjSE  CERTIFICATION. 

EXAMPLES  ANO  FIGURES  ARE  GIVEN  ILLUSTRATING 
RF-PRESENTATiVE  STOL  CONFIGURATIONS  aND  ASSOCIATED 
NOISE  CHARACTERISTICS  AS  WELL  AS  STOL  PORT  DESIGNS. 

(AUTHOR.  ( y ) 
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DESCRIPTORS;  ••FLUIDICS,  •BUTTfrRFLY  yALVES), 

(•short  take-off  planes,  jet  engine  valves;, 

EXHAUST  gases*  MODEL  TESTS,  TURBULENCE,  THRUST, 
deflect  JON 

IDENTIFIERS:  V-S  AIRCRAFT 

A  V/STOL  CONFIGURATION  USING  TURBOJET  EXHAUST 
for  hQvering  and  jet  thrust  for  propulsion  requires 

THE  USE  of  HIGH-CAPACITY  OIVErTER  VaLVES.  A  STUDY 
WAS  CONDUCTED  TO  INVESTIGATE  the  APPLICATION  of 
FLUIDIC  PRINCIPLES  TO  V/STOL  OlVERT£R  VaLVe 

design,  during  the  program,  three  subscale  valves 

WERE  BUILT  aNo  TESTED.  EACH  VaLVE  HaS  TWO  OUTPUTS, 

ONE  FEEDING  A  SIMULaTEO  Ta!L  EXHAUST  PIPE  AND  ONE 
EXHAUSTING  DIRECTLY  TO  ATMOSPHERE.  THE  OPERATION 
OF  EACH  VALVE  DEPENyS  UPON  THe  VISCOUS  INTERACTION 
BETWEEN  a  TURBULENT  FLOW  ANy  a  hALL.  THE  OBJECTIVE 
IS  TO  ESTABLISH  THE  FLOW  DIVERSION  CAPABILITIES  AND 

JET  mOqe  THRUST  performance  Op  each  model*  flow 
TESTS  were  cONDUeTEo  USING  COMPRESSED  air  AT  FLOW 
rates  ranging  to  3000  cfm  at  3c  psi.  The  Impulse 

DELIVERED  AT  THE  OUTPUT  OF  EACH  VALVE  *AS  MEASURED  IN 
TERMS  OF  THE  DEVELOPED  THRUST  PER  UNIT  MASs  FLOW  OVER 
A  RANGE  OF  SUPPLY  PRESSURES.  DATA  REPRESENTING  THE 
RATIO  BETWEEN  DELIVERABLE  IhPuLSE  AND  ISENTROPIC 
IMPULSE  ARE  INClUDEo  TO  PROVIoE  A  MEANS  FOR  COMPARING 
THE  DESIGNS.  (AUThOR)  <U> 
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parametric  INVESTIGATION  of  StOL  AIRCRAFT*  (U) 

JUN  6Q  73p  GABRIElLI .GIUSEPPE  { 

REPT,  NO,  PUb-12 
monitor?  agaro  ogRarh-h6 

unclassified  report 

supplementary  notes  presented  at  the  symposium  on 
vertical  ano  Short  take-off  and  landing 

AIRCRAFT,  PARIS.  JUN  60,  PT!  P?l-lHO, 

descriptors:  ushokt  take-off  planes, 

PERFORMANCE(ENGiNEERJNG)  )  .  TAKE-OFF,  AIRCRAFT 
landings,  aircraft  engines,  aerodynamic 

CHARACTERISTICS.  TURbOFAN  ENGINES.  AVIATION  SAFETY, 

COSTS,  ITALY  (u) 

THE  FARAMETRlC  INVESTIGATION  CONSISTS  OF  The 
EVALUATION  OF  The  minimum  TaKe-OFF  a no  laNoing  * 

LENGTHS,  as  affected  by  SOME  PARAMETERS  (*ING 
LOADING,  maximum  LIFT  COEFF I f • ENT ,  ENGINE  thrust  to 
AIRCRAFT  A.U.W,  RATIO,  THRUS  DEFLECTION 
ANGLE  I  ,  FOR  A  JET  PROPELLED  StOL  AIRCRAFT  CAPABLE 

of  complying  ft i t h  any  other  Requirement  of  , 

g.o.r*  2  (Including  mission  profile,  military 
loads,  etc.),  the  Take-off  performances  a«e 
evaluated  unoer  the  basic  assumptions  that  the  take¬ 
off  F^Om  the  GROUND  IS  OBTAINED  mainly  THROUGH  the 
AERG5yNamic  LIFT  OF  a  WING  PROVIDED  WITH  H^H  LIFT 
DEVICES  AND  THAT  THE  AIRCRAFT  IS  HAjNLy  C°NTR0LLE0 

during  take-off  by  conventional  aerodynamic  means, 
aircraft  with  geometrically  similar  wings  are 
considered  (That  is.  having  identical  wing 
SECTIONS,  PLANFORM,  SWEEP-BACk  angle,  etc*),  the 
wing  Shape  .-.as  selected,  aircraft  Powereo  sy  two 
DIFFERENT  PROPULSION  SYSTEMS  aRE  CONSIDERED  and 
COMPARED.  The  first  PROPULSION  SYSTEM  consists  of 
a  SINGLE  hlGH  BY-PASS  AND  MEDIUM  COMPRESSION  RATIO 

turbofan  engine  phov'ioeo  with  swivelling  propelling 

nozzles,  the  alternate  is  a  composite  system,  A 

CONSISTING  OF  A  SINGLE  MEDIUM  BY-PA$S  AN0  HIGH 

compression  Ratio  turbojet  engine  giving  horizontal 

thrust  and  OF  Two,  OR  MORE,  BOOSTER  TURBOJETS,  to  be  • 

usto  During  take-off  only,  having  a  low  compression 
RATIO  ANO  PROVIDED  WITH  PROPELLING  NOZZLES  WHICH  HAY 

BE  OEFLECTEO  DOWNWARDS  AT  DIFfCRENT  angles,  , 
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ADVISORY  GROUP  for  AEROSPACE  RESEARCH  and  DEVELOPMENT 
PARIS  (FRANCE) 

THE  AERODYNAMICS  OF  v/STOL  AIrCRAFT,  (U) 

MAY  68  R  ?6P 
&tPT.  NO.  AGaRdOGRAPh-124 

unclassified  report 

supplementary  note;  nato  furnished,  presented  at  a 
lecture  series  held  AT  The  INSTITUTE,  RHODE-SAINT- 
GENESE  (BELGIUM).  13-17  MAY  68. 

DESCRIPTORS:  USHORT  TaKE-OFF  PLANES,  AERODYNAMIC 

CHARACTERISTICS),  ‘‘VERTICAL  TaKE-OFf  PLANES, 

AEROOYNamIC  CHARACTERISTICS).  GROUND  EFFECT, 
hovering,  interactions,  ground  effect  machines, 
helicopters,  shrouded  propellers,  shroud  rings, 

DUCTED  Fans,  Turbojet  ENGINES,  TURBOFAN  £N&InES, 

lift,  aircraft  landings,  take-off,  flight 

TESTING,  bOUnOaRY  layer  CONTROL  systems,  SYMPOSIA  (U) 
Identifiers:  lift  fans,  tilt  rings,  tilt 

ROTORS  ( U  > 

THE  PU0l I  SC  T I  ON  CONTAINS  THE  LECTURE  NOTES  PREPARED 
FOR  TH£  A&ARO-VK I  LECTURE  SERIES  ON  » THE 
AERODYNAMICS  OF  v/STOL,  AIRCRAFT’  #hiCH 
took  place  at  the  von  kaRman  institute,  rhode- 

S A I  NT  GENESE,  BEL&IuM,  FRQH  MaY  13  TO  17, 

1968.  the  lecture  series  has  designed  to  provide 
an  UP-TO-DATE  ACCOUNT  OF  SPECIAL  AERODYNAMIC  problems 
and  AERODYNAMIC  requirements  for  V/STOl  AIRCRAFT, 
INCLUDING  A  DISCUSSION  of  the  present  STATE  of 
KNOHFoge,  NOVEL  AERODYNAMIC  ADVANCES,  IMPORTANT 
AREAS  for  RESEARCH  and  DEVELOPMENT,  EXPERIMENTAL  and 

theOrEticau  treatments  as  hell  as  immediate  and  long¬ 
term  V/STOL  AIRCRAFT  PROSPECTS,  i T  HAS 
INTENDED  FOR  AERONAUTICAL  ENGINEERS  *ITh  a  need  to 
ACQUIRE  A  more  ADEQUATE  BACKGROUND  on  V/STql 
AE rod Tanm ICS*  (AUTHOR)  !U> 
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unclassified  report 

portions  of  this  document  are  illegible,  see 
introduction  section  of  this  announcement  journal  for  cfSti 

ORDERING  INSTRUCTIONS. 

DESCRIPTORS:  (*Sh0RT  TaKE-OFF  PLANES,  •flight 

PATHS!.  ( • A I R  TRAFFIC  CONTROL  TERMINAL  AR£As,  aIR 
TRAFFILj,  transport  planes,  maneuverability, 

NEW  YO«K,  SCHEDULING,  TURNING  FLIGHT  (U> 

Identifiers:  breguet  »«u  aircraft*  evaluation  iu) 

DATA  *ERE  COLLECTED  OURIN&  a  DEMONSTRATION  OF  THE 
BREGuEt  STOl  TRANSPORT  aircraft  IN  THE  ne# 

YORK  CITY  area.  ANALYSIS  of  Data  was  DIRECTED 
to  the  terminal  ahea  maneuvering  Requirements, 
turning  radii  for  so  knots  jas  with  a  is  de&ree 
bank  angle  appeared  correct  For  use  as  a  minimum 
standard  in  The  DEVELOPMENT  Of  DEPARTURE  Rojtes  and 
holding  patterns.  The  angle  between  successive 
route  segments  limits  the  MINIMUM  distance  BETWEEN 
the  way-points  used  to  establish  the  intercepted 

SEGMENT,  (AUTHOR)  (u) 
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A  1/25-SCALE  model  of  THE  AIR-SEA  CRAFT  WAs  BUILT 

and  testeo  to  determine  its  Landing  and  take-off 

CHARACTERISTICS  IN  SM007H  WAT£R  AND  IN  IRREGULAR 
WAVES*  the  mYoROOYNaMIC  CONF IgURATIon  *aS 
OPTIMIZED  3y  A  COMPUTER  STUDY  AND  BY  SMOOTH-WATER 

constant-speEo  tests,  which  Developed  the  size, 
location,  and  angles  of  attack  of  The  planing 
SURFACES  FOR  STABLE  OPERATION,  static  and  dynamic 
LOADS  AS  WELL  AS  THt  MOTIONS  OF  THE  CRAFT  *£RE 
MEASURED,  OyER  A  RANGE  OF  OPERATING  CONDITIONS,  IN 
TESTS  CONDUCTED  *'TH  A  YAWED  MODEL  and  in  TESTS 
INVOLVING  MOOED  ThKe-oFFS  AND  LANDINGS  UP  70  SEA 
STaTE  S.  THE  RESULTS  INDICATE  THE  AIR-SEA  CRAFT  TO 

be  a  feasible  and  practical  vehicle  for  carrying  out 

THE  aSw  MISSION,  CAuThORI  { U ) 
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DESCRIPTORS:  (*SmOHT  TA<£-0FF  planes,  SIMULATION), 
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approach,  maneuverability ,  utility  Planes, 
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CANADA  (Ui 

IDENTIFIERS:  u-l  AIRCRAFT,  OTTeR  AIRCRAFT  (U) 

A  PARTICULAR  STol  AIRCRAFT  (The  DE 

HAVIlLanO  Op  CANADA,  *  OTTER  *  J  *$5  SIMULATED 

USING  A  VARI  ABLE-STahLITy  MElICOPTeR  TO  ASSESS  ThE 

simulator*';  capabilities  in  Duplicating  the  plight 

CHARACTERISTICS  of  this  class  OF  aircraft*  direct 

comparisons  *eRe  made  by  the  pilots  through  alternate 

flights  in  the  SIMULATOR  ANQ  on  The  actual  AIRCRAFT, 
and  they  CONCLUDED  THAT  a  VERY  CONVINCING  SIMULATION 
COULD  3E  EFFECTED,  PARTICULARLY  WJTh  respect  TO 
LATERAL-DIRECT  10NAL  CHARACTERISTICS,  USING  the 
iOTT£R,  as  the  base  CONDITION,  SEVERAL  LATERAL- 
DIRECTJONAL  STABILITY  DERIVATIVES  WERE  V'RlED  TO 

investigate  their  influences  on  the  handljng 

QUALITIES  DURING  A  LOW  SPEED  VISUAL  MANOEUVRING  and 
APPROACH  TASK.  The  RESULTS  OF  THESE  INVESTIGATIONS 
are  PRESENTED  IN  the  form  of  PILOT  OPINION  DATA. 
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STABILIZATION  SYSTEMS),  gusts,  LIFT, 

OPTIMIZATION,  PORE Rf  GUST  LOADS.  THESES  ( U ) 

identifiers:  automatic  control  iu> 

postulating  a  simple  descriptive  aircraft  transfer 
function  for  non-aerooYnamic »  slo#  speed  flight,  a 
control  method  is  presented  FoR  the  automatic 

STABILIZATION  OF  LARSE,  LIFT-rAN  VERTICAL  AND 
short  take-off  ano  landing  (V/STOd 
AIRCRAFT  flying  »N  THE  VERTICAL  FLIGHT  mode,  dead- 
ZOnE  (BANG-BANG)  CONTROL  IS  EmPLOYEo,  AND  THE 
ENTIRE  SCHEME  IS  TIM£  OPTIMAL  IN  THE  S£nSE  THAT  THE 
ORIGIN  is  OBTAINED  AS  PAST  aS  POSSIBLE  FOLLOWING  EXIT 
FROM  a  DEAD-ZONE  REGION  and  Is  FUEL  CONSERVATIVE  in 
THE  SENSE  ThAT  SMALL  DEVIATIONS  MT.mIN  THIS  DEAD-ZONE 
ARE  TOLERATED,  CAUSING  NO  FU£(.  TO  BE  BURNED, 

ALTHOUGH  the  METHOD  IS  NOT  LIMITED  TO  ant 

particular  aircraft  transfer  function  or  disturbance 

SHAPE »  IT  IS  USED  TO  CALCULATE  THE  APPROXIMATE 
PEaCTION  jE y  CONTROL  porer  NEEDED  TO  CONTROL  the 
MOMENTUM  transfer  to  THE  AIRCRAFT  CrEATLO  BY  A 
DISCRETE  LUST  UNDER  A  MAXIMUM  ROLL  DEFLECTION 
criterion.  (Author)  c u > 
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INJECTION  (U) 

IDENTIFIERS;  EJECTOR  POWERED  WjN&S  (U) 

THE  APPLICATION  OK  THRUST  AUGMENTATION  CONCEPTS  TO 
SHORT  TaKE-OFF  ANU  LANDING  (StOL)  AjRCRaFT 

propulsion  is  described  for  Some  typical 

INSTALLATIONS.  AERODYNAMIC  ANd  EJECTOR  THRUST 
effects  are  treated  separately  so  That  the 
PERFORMANCE  of  the  EJECTOR-POWERED  wing  can  be 
calculated  as  that  of  a  jet. Flapped  airfoil  and  the 
EJECTOR  thrust  COMPONENTS  then  added*  some 
considerations  on  the  performance  of  The  ejector- 

POAEREd  WING  JN  CRUISE  ARE  INCLUDED,  A  PROGRAM  FOR 
EJECTOR  CALCULATIONS  is  GIVEN,  (AUTHOR)  <U> 
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AERODYNAMIC  lOaDINO)  ,  (*PROPELlEK  HUBS,  AXIALLY 
SYMMETRIC  FLOW)!  AIRFRAMES,  VIbRATIOn, 

helicopter  rotors,  aerodynamic  characteristics, 

PERTURBATION  THEORY 
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NOT 


THE  PRESENT  INVESTIGATION  IS  cONCERnED  aITh  THE 
NON-STEADY  AXISYMMETRIC  FlOR  OF  AN  iNVlSClO, 
INCOMPRESSIBLE  FLUID  THROUGH  a  HEAVILY  loaded 
ACTUaTor  DISK.  SINCE  THE  STEAD*  STATE  PROBLEM  IS 

essentially  non-linear.  a  closed  form  solution  IS 

POSSIBLE.  The  SMALL  PERTURBATION  THEORY  IS 
APPLIED,  and  the  FIRST-ORDER  SOLUTION  IS  OBTAINtD. 

the  resulting  perturbation  equations  which  contain 
THE  STEADY  state  SOLUTION  AS  COEFFICIENTS  ARE  SOLVED 
NUMERICALLY  BY  using  the  method  of  finite 
differences,  the  non.steady  Solutions  are  compared 
with  The  zeroth-qrder  basic  solutions. 
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NOISE  MEASUREMENTS  ARE  DESCRIBED  FOr  NEaR'FiELD 

positions  during  engine-starting  and  Pre-Takeoff 
PHASES  OF  The  OV-IOa  aircraft,  the  internal 
NOiSE  ENVIRONMENT  during  VARIOUS  phases  OF  GROUND  And 
AIRBORNE  OPERATIONS  IS  OESCRIbEO  and  ILLUSTRATED. 
FEATURES  OF  AEROMEDICAL  IMPORTANCE  aRE  EMPHASIZED. 
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identifiers:  breguet  tRi  aircraft  iui 

A  SYSTEMATIC  INVESTIGATION  R As  CONDUCTED  Of  STOL 
TRANSPORT  TERMINAL  AREA  LATERAL  CONTROL 
CHARACTERISTICS  TO  IOENTIFY  The  SIGNIFICANT 

considerations  and  establish  appropriate  Lateral 

CONTROL  CRITERIA.  The  INVESTIGATION  CONSISTED  of  an 
analysis  of  applicable  existing  data  and  A  moving- 
base  Plight  simulator  test  program  using  tHe  nasa 
ames  Research  center  s-l*  moving  cab 
TRANSPORT  SIMULATOR,  the  FLIGHT  simulator 
program  COVERED  A  #ioe  RANGE  OF  VEHICLE  aerodynamic 
and  physical  CHARACTERISTICS  REPRESENTATIVE  of 
PRACTICAL  STOl  TRANSPORTS  RANGING  In  SIZE  FROM  25, 

000  TO  130,000  POUNOS.  (AUTHOR)  (U) 
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IDENTIFIERS;  ^HIGHWAY  TRANSPORTATION,  *AUTOmoBILE 
EXHAUST,  • jet  ENGINE  EXHAUST,  *AlR  POLLUTION 
CONTROL,  COMPARISON,  CAGLE  PROJECT.  PREDICTIONS, 
ABATEMENT,  MASS  TRANSPORTATION 

this  Investigation  into  the  Environmental  aspects 

OF  ESTABLISHING  AN  URBAN  AIR  TRANSPORTATION  SYSTEM 
FOR  THe  TRI-STATE  AREA  OF  CONNECTICUT,  NE* 
jERSEV,  AND  NEW  YORK  FOR  DAILY  COMMUTING 
DEMONSTRATES  THAT  AIR  POLLUTION  AND  ITS  ASSOCIATED 

physiological  effect*,  which  aRe  created  by 
automobile  engine  emissions,  can  be  drastically 

REDUCED,  SIMILAR  RESULTS  PERTaIN  when  STOL  air 

transportation  is  substituted  for  automobiles  to 
provide  service  for  the  same  area  To  the  Three  major 
AIRPORTS  AROUND  new  YORK  CITY.  FURTHER,  THe 

study  shows  that  air  pollution  at  a  stolport  in 

MANHATTAN  SUPPORTING  SUCH  A  SySTEK  ftOULD  Be  LES5 
THAN  The  normal  BACKGROUND  CONCENTRATION,  even  DURING 
peak  Travel  periods,  (author)  (u) 
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descriptors:  (*flok  separation,  »jets)»  (*Short 
take-off  planes,  flow  separation),  wind  tunnel 
models*  model  tests,  nozzle  gas  flow,  Canada 
Identifiers:  jet  impingement 


single  jets  were  directed  towards,  and 
PERPENDICULAR  to,  the  BOUNDARY  OF  The  10-Ft  X  20-FT 
test  section  of  the  nrc  v/stOl  propulsion 
TUNNEL.  The  position  of  tunnel  flow  separation, 
arising  from  jet  impingement  and  forward  Penetration, 
WAS  DETERMINED  from  WOOL  tuft  observation-  for 
VARIOUS  CONDITIONS  OF  JET  GEOMETRY,  JET  VELOCITY,  AND 

tunnel  speed.  Relevant  to  v/stOl  models  involving 
discrete  jets,  the  results  indicated  the  separation 
position,  RELATIVE  to  the  jet  nozzle,  to  BE  a  simple 
function  of  the  product  Of  effective  mainStream/jet 
VELOCITY  RATIO  AMD  NOZZLE  HE  I GHT/D l AMETER  RATIO.  A 
VALUE  OF  THIS  PRODUCT  GREATER  THAN  i»5  WAS  FOUND  TO 

BE  necessary  fu  ensure  tunnel  flow  separation 
downstream  OF  The  JET  nozzle,  an  approximate 
extension  to  inclined  jets,  Based  on  limited  test 

data,  is  INCLUDED.  (AUTHOR)  (U) 
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the  technical  Feasibility  op  a  floating  interim 

MANHATTAN  StOlPORT,  LOCATED  In  THE  HUDSON 
RIVER  near  w.  30TH  STREET,  IS  EXAMINED  WlTH 
regard  to  The  SUITABILITY  of  the  site  for  attaining 
UNOBSTRUCTED  AIRSPACE  PROTECTION  surfaces,  assuring 
freedom  from  interference  with  river  navigation,  and 
having  minimal  impact  ON  the  existing  surface 

TRANSPORTATION  NETWORK.  The  Report  PRESENTS  an 
ENGINEERING  ANLYSIS  ANO  COST  ESTIMATE  OF  The  FLOATING 

structure,  including  facilities  Required  *n  support 
OF  STOLPORT  OPERATIONS.  The  SiTe  is  found  to  be 
suitable  for  a  floating  interim  stouport,  and 
the  most  feasible  floatjng  structure  would  consist  of 

A  FLIGHT  DECK  SUPP0RTE0  On  INTERCONNECTED  LIBERTY 
SHIP  HULLS.  (AUTHOR)  IU) 
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the  report  PRESENTS  CRITERIA  on  HANDLING  OUALITIES 
for  vTol  ano  stol  aircraft.  Included  kith  each 

CRITERION  is  A  DISCUSSION  POINTING  out  the  PILOT’S 
reasons  for  including  a  Particular  handling  quality 
FEATURE,  the  CRITERIA  ARE  BASED  on  RESULTS  of  tests 
using  piloted  ground. based  simulators,  variable 

STABILITY  AIRCRAFT,  PARTICULAR  MODELS  OF  VTOL  and 
STOL  Aircraft,  and  VARIABLE  STABILITY  helicopters. 
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GEORGIA  INST  OF  TECH  aTLANTa  SCHOOL  OF  AEROSPACE 

engineering 

AN  EXPERIMENTAL  INVESTIGATION  OF  A  TURBULENT 

JET  IN  a  CROSS  FLOW,  ( U  > 

DESCRIPTIVE  note:  DOCTORAL  ThEsISi 

dec  7o  1 82P  mosher, David  k.  : 

REPT.  no,  G1T-AER-70-T 
contract*  dahcor-&8-c*ooor 
MONITORS  AROD  T-2JI7-E 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (#J£T  MIXING  FLOW,  INTERFERENCE), 

(♦short  take-off  planes,  lift),  thrust, 

INTERACTIONS,  flow  VISUALIZATION,  VERTICAL  take¬ 
off  PLANES,  flat  PLATE  MODELS.  THESES  (U) 

IDENTIFIERS:  «CROSS  FLOW,  TH£M|S  PROJECT  (U) 

THE  INTERFERENCE  PHENOMENON  0CCURRInG  WHEN  A 
SUBSONIC  TURBULENT  JET  EXhAUSrS  NORMALLY  From  a  large 
flat  Plate  into  a  low  speed  Crossflow  was 

EXPERIMENTALLY  INVESTIGATED  In  the  GEORGIA  TECH 

nine  foot  wind  tunnel,  static  pressures  were 
MEASURED  on  The  surface  AROUNo  the  JET,  in  the 
REGION  off  the  SURFACE.  INCLUqING  The  jet  plume,  wake 
and  SuRROUNO JNG  areas,  the  AVERaG£  TOTal  *ND  STATIC 
PRESSURES  ANO  The  AveRAGE  velocity  MAGNITUDES  and 
directions  were  determined,  three  jet  exit 
CONFIGURATIONS  were  STUDIED,  ONE  CIRCULAR  and  two 
SLOT-ShaPED  With  width  to  LENGTH  RATIOS  of  0,3  AND 
3. *4.  all  have  The  same  e*it  area.  The  effective 

JET  TO  CROSS-FLOW  VELOCITY  RATIO  WAS  VaRIEd,  FOR  EACH 

of  the  exit  configurations,  Over  the  range  h,o  to 
12,0.  ANALYSIS  of  The  data  I  No  I CATEs  that  the 
PRESSURE  DISTRIBUTIONS  INDUCED  ON  The  SURFACE  are  a 
COMBINED  RESULT  OF  the  JET  *  5  BLOCKING  and  ENTRAINING 
EFFECTS  ON  the  CROSS  FLOW  *]Th  ENTRaINMENT  BECOMING 
The  more  DOMINANT  Of  THE  two  as  the  EFFECTIVE 
velocity  ratio  is  increased,  this  relative 
dominance  brings  about  an  attenuation  of  Total 

INTERFERENCE  LIFT  LOSS  (WHEN  COMPUTED  AS  X  FRACTION 
OF  GROSS  THRUST)  PRIMARILY  BY  CAUSING  A  RISE  IN  THE 
LOrt  PRESSURES  IN  THE  WAKE  REG  j  ON  AS  THE  EFFECTIVE 
VELOCITY  RATIO  INCREASES.  WhEn  THE  EFFECTIVE 
VELOCITY  RATIO  IS  HELD  FIXED.  THE  TOTAL  INTERFERENCE 

lift  loss  increases  with  increasing  width  to  length 

RATIO  OF  THE  JET  EXIT.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

supplementary  note:  presented  at  the  aerospace  science 

MEETING  ( 9 T H ) *  25-27  jaN  7i.  A i A A  PAPER  71* 

95. 

DESCRIPTORS:  (*CANARD  CONFIGURATION,  LIFT)  » 

(♦short  take-off  planes,  aerodynamic 
CHARACTERISTICS).  THIN  WINGS,  VORTICES, 

MANEUVERABILITY,  mathematical  models,  STABILITY. 
pressure,  WAKE 

identifiers:  ^slender  rings,  •king  canard 
CONFIGURATIONS,  pressure  DISTRIBUTION,  • v i gqen 
AIRCRAFT 

close-coupled  wing-canard  configurations  are 

IOEALEy  SUITEO  TO  APPLICATIONS  IN  WhJCH  HIGH  AIRCRAFT 
MANEUVERABILITY  IS  REQUIRED  at  moderate  SPEEDS, 
the  SAab  VIGGEN  HAS  EXPLOITED  THE  ADVANTAGES  OF 
PLACING  CANARD  and  wing  CLOSE  together,  but  NO  THEORY 
HAS  e^EN  CAPABLE  OP  PREDICTING  THE  AERODYNAMICS  OF 

this  aircraft,  in  this  investigation  sacks. 

METHOD  OF  SIMULATING  VORTEX  SHEETS  wITh  DISTRIBUTIONS 
OF  DISCRETE  VORTICES  HAS  BEEN  APPLIED  To  The  STUDY  OF 
THE  INTERACTION  of  A  SLENDER  WING  WlTH  a  NEARLY 
CANARD  SURFACE,  the  CANARD  IS  DETRIMENTAL  TO  BOTH 
LIFT  And  STATIC  LONgiTUQINAL  STABILITY,  the  EXTENT 
OF  CANARD  wake  ROLL-UP  15  IMPORTANT  IN  THE 
INTERACTION,  and  the  FLATTER  the  wake  The  more 
adverse  is  the  interaction,  downward  canard 

DEFLECTION  MAY  LEAD  TO  INCREASES  IN  LIFT  °F  THE 
ENTIRE  CONFIGURATION,  and  IT  iS  OBSERVED  ThaT  FOR 
SMALL  VERTICAL  SEPARATIONS  BETWEEN  the  SURFACES  The 
forward  PORTION  OF  the  wing  Is  INEFFECTIVE  IN 
PRODUCING  LlPT.  IT  IS  DEMONSTRATED  THAT  THe  CANARD 
CAN  DIRECTLY  AFFECT  ThE  PRESSURE  DISTRIBUTION  ON  THE 
WING  And  APPLICATION  of  This  CONFIGURATION  TO  direct 
LIFT  CONTROL  A No  CONTROL  CONFfGuRED  AIRCRAFT  ARE 
NOTED  *  (AUTHOR)  QQ  (U) 
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AUGMENTATION  DEVICES. 
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DESCRIPTIVE  NOTE «  LECTURE  SERIES. 
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REPT.  NO,  AGARD-LS-H3-71 


UNCLASSIFIED  REPORT 

supplementary  note*  presented  at  a  lecture  series  held 

AT  INSTITUTE,  RHOOE-SAINT-GENEsE  (BELGIUM)*  ON 
20-2R  APR  70.  NATO  FURNISHED. 


DESCRIPTORS:  (#ShORT  TaKE-OFF  PLANES,  LIFT), 

(♦LIFT*  ♦AERODYNAMIC  CONFIGURATIONS), 

AERODYNAMIC  CHARACTERISTICS,  VaRIABLE-S#EEP  rings, 

FLO*  SEPARATION,  T«O.Q I  MENS  1  ON aL  FLO#,  MODEL 
TESTS,  TRANSPORT  PLANES,  COST  EFFECTIVENESS, 

LEADING  EDGE.  JET  FLAPS,  SYMPOslA  <U) 

Identifiers:  #lift  augmentation  devices  <u) 


contents:  AERODYNAMICS  of  MECHANICAL  HIGH-LIFT 
DEVICES:  AERODYNAMICS  of  PNEUMATIC  high-lift 
DEVICES:  AERODYNAMICS  of  VARIABLE  S#EEP ; 

FUNDAMENTAL  ASPECTS  cf  flow  Separation  under  H I OH- 
LIfT  CONDITIONS!  SOME  NOTES  On  TWQ-D I MEnS I ONAL 

hic,h-lift  tests  in  hind-tunnElsi  model  testing 
REQUIREMENTS  and  TECHNIQUES  For  HIGh-LIFT  schemes— 
THREE-DIMENSIONAL  ASPECTS!  aNaLYSJS  OF  TRANSPORT 
APPLICATIONS  for  HIGh-LIFT  SCHEMES?  ANalY5?S  OF 
COMBAT  AIRCRAFT  APPLICATIONS  pOR  LIfT-AUGMenTaTION 
DEVICES:  flight  TESTING  military  TRANSPORT  AIRCRAFT 
for  CLEARANCE  IN  the  STOL  RqLe?  LIFT-AUGMENTATION 
DEVICES  AnO  their  effect  on  T h£  ENGINE?  OPTIMISING 
the  propuusive/lift  jystem  for  turbofan  sTol 
AIRCRAFT  CONSIDERING  COST  EFFECTIVENESS?  a  new 
TECHNleUE  FoR  AEROFOIL  LEaOINg-EDGE  STUDIES?  SOME 
COMMENTS  ON  CHARACTERISTICS  Of  HIGH. LIFT  WINGS)  the 
HUNTING  H . 1 26  JET-FLAP  RESEARCH  AIRcRAFTJ 

aerodynamic  Research  on  hjgh-lift  systems*  iu) 
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DESCRIPTORS;  (-SHORT  TAKE-OFF  PLANES,  AIR 
TRANSPORTATION),  {-VERTICAL  TakE-OFF  PLANES,  AIR 
TRANSPORTATION),  (-AIR  TRANSPORTATION,  -ClVlL 
aviatjOnj,  (.urban  planning,  air 

TRANSPORTATION),  DESIGN,  ECONOMICS,  SOCIOLOGY  (U) 

THE  STUDY  WAS  PREPARED  TO  PROVIDE  InFORmaTjon  TO 
THE  CIVIL  AERONAUTICS  BOARD  MEMbERS  AND  STaFF 
ON  THE  CURRENT  STATUS  OF  STOL  AND  VTOL  AlRCRAFT, 
TERMINALS,  aN0  ALLIED  FACJLlTtES.  ThE  STUDY  IS  A 
CONSOLIDATION  OF  AVAILABLE  I NfORHaT  J  ON  ARRANGED  TO 

indicate  the  consensus  of  opinion  of  the  various 

AUTHORITIES  in  THE  FIELD*  THE  MAJOR  DESIGN  CONCEPTS 
OF  STOl  AND  VTOL  AIRCRAFT  AND  SUPPORT  SYSTEMS  ARE 

described  in  relatively  non-Technical  terms, 
included  is  A  brief  DESCRIPTION  OF  THE  CHANGING 
SOCIO-ECONOMIC  ASPECTS  OF  THE  MAJOR  METROPOLITAN 
AREAS  of  the  nation  and  Their  ANTICIPATED  effects  On 
URBAN  TRANSPORTATION  REQUIREMENTS.  THE  STUqy 
SUMMARIZES  the  PROBABLE  COURSE  OF  EVENTS  In  the 
EVOLUTION  of  STOl  and  VTOL  air  TRANSPORTATION 
SYSTEMS,  and  FUTURE  PROJECTIONS.  (AUTHOR)  (U) 
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an  investigation  of  several  Slotted  wind 
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loac;.ng  v/stOl  model.  c u > 

DESCRIPTIVE  NOTEJ  FINAL  REPT,  i  jUL  66-30  JUn  7°. 
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REPT.  NO.  AEOC-TR-71-77 
Contract;  fro6qo-7I-c«ooq2 
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UNCLASSIFIED  REPORT 

SupPlEMEnTAKY  note:  PREPARED  In  COOPERATION  with  ARO, 
INC..  TuLLAHOMA.  TENN,  REPT.  No.  ARO.PWT-TR- 

7 1 •  masters  Thesis. 

DESCRIPTORS;  UWALES,  CONFIGURATION),  IamODel 

tests,  interference ) ,  i»wind  Tunnels,  short 
take-off  planes),  design,  wind  tunnel  models, 

AERODYNAMIC  SLOTS,  SUBSONIC  CHARACTERISTICS,  wake, 
AIRPLANE  HOOELS  <u) 

IDENTIFIERS;  ‘SLOTTED  WALL  CONFIGURATIONS,  DISC 

LOADING  (U) 

THE  INVESTIGATION  REPORTED  HErEIN  IS  THE 
EXPERIMENTAL  PORTION  OF  A  UNIFIED  THEORETICAL  AND 

experimental  search  for  a  slotted  wind  tunnel  wall 
configuration  with  minimal  interference  for 
conventional  and  v/stol  models*  it  is  shown 
that  Theory  and  experiment  a*e  in  excellent  agreement 
for  tme  classical  case  provided  an  appropriate 
expression  is  used  to  relate  the  wall  geometry  to  the 

BOUNDARY  CONDITION*  CLASSICAL  OaTA  CORRECTION 
EQUATIONS  ARE  NOT  APPROPRIATE  FOR  ThE  V/STOL 
CASE,  HOWEVER.  AN  ADOITJONAL  TERM,  NOT  PREDICTED  BY 
THEORY,  is  NEEDED  Tg  ACCOUNT  FOR  CHANGES  IN  THE  JET 
WAKE*  GEOMETRIC  PARAMETERS  WHICH  INFLUENCE  THE 
wall  Interference  Quantities  aRe  indicated,  wall 
configurations  are  shown  which  will  produce 
interference-free  force  data  to  a  jet-to-free-stream 
VELOCITY  ratio  0*  H.S,  (AUTHOR)  (U> 
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XV- I l A  FLIGHT  Test  PROGRAM.  (U) 

descriptive  note:  technical  REpT.. 

FEB  71  118P  MERTAUgH.L.  j.  jroberts.s, 

c.  ikJran.n.  s.  ; 

Kept.  NO,  AASE-69-7 
CONTRACT:  OA-RR-177-AMC-266(T) 
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unclassified  report 


descriptors:  <*short  take-off  planes,  flight 

TESTING),  (.RESEARCH  PLANES,  FLIGHT  TESTING), 
bOUNDARY  LAYER  CONTROL,  THRUST  AUGMENTATION, 
shrouded  propellers,  camber*  Wings 
Identifiers:  xv-iia  aircraft,  v-ii  aircraft 


(U) 

(U) 


THE  REPORT  PRESENTS  THE  RESULTS  OF  a  TEST  PROGRAM 
THAT  *AS  COnDUCTEO  TO  EVALUATE  THE  PERFORMANCE  AND 
STABILITY  and  CONTROL  CHARACTERISTICS  OF  The  XV- 

1 1 a  aircraft,  the  aircraft  is  a  research  vehicle 

DESIGNEO  to  PERFORM  BASIC  AERODYNAMIC  FlI6HT  RESEARCH 
in  the  areas  of  high-lift  boundary  layer  control, 
propeller  thrust  augmentation,  low  0rag  geometry,  and 
STOL  Aircraft  HANDLING  QUALITIES.  The  AIRCRAFT 
INCORPORATES  A  NUMBER  OF  UNJQuE  DESIGN  FEATURES 
INCLUDING  GLASS  FIBER  REINFORCED  PLASTIC 
CONSTRUCTION!  A  DISTRJBUTED-SUCT JON,  HIGH-LIFT 
BOUNDARY  LAYER  CONTROL  system |  a  VARIABLE-CAMBER 

wing:  and  a  shrouded  propeller,  the  test  data  show 
that  The  AIRCRAFT  Has  SUFFICIENT  PERFORMANCE  and 
STABILITY  AND  CONTROL  FOR  CONDUCTING  LOp-SPEED 
aerodynamic  research,  handling  qualities  research 
would  be  limited  by  the  high  LONGITUDINAL  and 

DIRECTIONAL  CONTROL  FORCE  GRADIENTS,  ALTHOUGH  LOW 
STALL  SPEEDS  are  DEMONSTRATED,  THE  INCREMENT  IN  LIFT 
DUE  TO  the  rOUNuaKY  LAYER  CONTROL  SYSTEM  Is  LESS  THAN 

anticipated,  aircraft  performance  is  Somewhat 
LIMITED  by  propeller  off  I C l ENc I £S  DUE  TO  high  blade 
LOADING,  (AUTHOR)  (U) 
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PERFORMANCE  and  ACOUSTIC  testing  of  a 
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(U) 


descriptive  note:  technical  rept.  mar-jul  7o, 
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UNCLASSIFIED  report 


descriptors;  upropelleR  blades,  design), 

(♦short  take-off  planes.  •propeller  noise:* 

CAMBER*  model  tests,  flaps,  TRAILING  edge, 

AERODYNAMIC  CONFIGURATIONS,  TEsT  FACILITIES, 

ACOUSTIC  PROPERTIES,  AERQDYNAHjC  CHARACTERISTICS  <U> 

IDENTIFIERS;  ♦VARIABLE  CAMBER  PROPELLERS,  NOISE 
POLLUTION,  COMPUTER  ANALYSIS  (U> 


the  report  presents  the  Test  results  obtained  from 

A  SERIES  OF  PERFORMANCE  AND  ACOUSTIC  NEaR-FIELD 

measurements  on  a  propeller  fjtteo  with  a  variable 

camber  FEATURE,  the  SUBJECT  PrOPELLER  EFFECTS  A 
CHANGE  in  Camber  by  OEFLECTINg  a  flap  positioned 
ALONG  THE  72*  CHORDAL  LINE  OF  EACH  BLADE.  THE 
TESTS  WERE  CONDUCTED  ON  A  IO.qOQ  HORSEPOWER  ELECTRIC 
WHIRL  RIG.  THE  TESTS  REPRESENT  THE  ONLY  TEST  DATA 
AVAILABLE  ON  THIS  UNIQUE  PROPELLER  CONFIGURATION 
WHICH  IS  CONSIDERED  TO  HAVE  GoOD  POTENTIAL  FOR  V/ 
STOL  APPLICATIONS.  (AUTHOR) 
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stol  high-lift  design  study,  volume  i. 

ST aTE-OF-THc-ART  REVIEW  OF  SToL  AERODYNAMIC 
TECHNOLOGY.  CU> 

0ESCR1PtIVE  NOTEI  FINAL  REPT,  jAN-DEc  70, 

APR  71  205P  MAY.FReD  5 W 1 00  I  SON » COL  I N 

A ,  I 

RtPT.  no.  0210-10201-1 

CONTRACT;  F336lS-70-C-l277 

MONITOR!  AFF0L  TR-7 1  -2*-V0L- 1 

unclassified  report 

SUPPLEMENTARY  note:  SEE  ALSO  VoLUHE  2  •  AD-72*4  186, 

descriptors:  i*short  take-off  planes, 

•  aerodynamics)  ,  state-of-the-art  reviews,  lift, 

DESIGN,  flaps,  PITCH(MoTION)  ,  PROPULSION, 

mathematical  prediction 
identifiers:  slipstream 

the  STATE  of  the  ART  OF  STOL  AERODYNAMIC 
TECHNOLOGY  FOR  SELECTEO  LlFT/pROPULSlON  CONCEPTS  WAS 

surveyed  to  identify  the  available  test  data  and 

PREDICTION  mETHOOS  in  THE  LITERATURE.  The  REPORT 

consists  of  two  volumes*  in  Volume  i  important 
areas  of  technology  and  Information  necessary  for  the 
EVALUATION  of  stol  AIRCRAFT  AERODYNAMICS  Are 
LISTED;  The  AERODYNAMIC  test  data  AND  PREDICTION 
methodology  relevant  to  the  deflected  slipstream  and 
EXTERNALLY  blown  FLAP  CONCEPTS  are  ASSESSED,  with 

emphasis  on  the  latter!  an  empirical  method  for  the 

PREDICTION  of  The  LONGITUDINAL  AERODYNAMIC 
CHARACTERISTICS  OF  EXTERNALLY  BLOWN  flap 
CONFIGURATIONS  is  PRESENTEDI  and  hj&h-lifT  TECHNOLOGY 
FOR  FIVE  LIFT/PROPULSION  cONCfPIS  Is  ASSESSED  IN 
APPLICATION  TO  A  MEQIUH-SJZED  STOL  TRANSPORT. 

(AUTHOR)  (U) 
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unclassified  report 

Supplementary  note;  see  also  v0lume  i,  ad-72r  iss, 

descriptors;  (*short  take-off  planes, 

•aerodynamics),  (•bibliographies,  short  take-off 

PLANES),  lift,  FLAPS,  PROPULSION,  FANS,  TILT 

mngs,  abstracts  (U) 

Y;;e  volume  CONSISTS  of  a  BIBLIOGRAPHY  that  resulted 
FROM  A  LITERATURE  SEARCH  FOR  aERODYnAMIC  INFORMATION 
RELATED  TO  SEVEN  L I F T/rROPULS t ON  CONCEPTS  SUITABLE 
FOR  STol  AIRCRAFT.  THE  BIBL10gRAPHY  CONTAINS 
REFERENCES  TO  APPROXIMATELY  9q0  REPORTS  CLASSIFIED  BY 
CONCEPT  AnD  BY  TECHNOLOGICAL  aREA.  (AUTHOR)  (U) 
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descriptors:  (^instrument  landings,  *mjcrowave 
equipment),  i*short  take-off  planes,  instrument 

LANDINGS),  RaOJO  SCANNING,  AlRpQRTS,  AZIMUTh, 

glide  path  systems,  ojstance-measuring  equipment  iu) 
identifiers:  mooils (modular  microwave  instrument 
landing  SYSTEMS).  •MODULAR  MJCrO*AVE 

INSTRUMENT  LANOlNG  SYSTEMS  { u  > 

THE  REPORT  OESCRISES  THE  DEVELOPMENT  OF  A 
MICROWAVE  SCANNING  BEAM  INSTRUMENT  LANDING 
SYSTEM  for  stol  AIRCRAFT  AND  AlKPORTS  (MODilS), 

IT  IS  A  FLEXIBLE  SYSTEM  MEETING  OR  EXCEEDING 
CATEGORY  I  REbU  I  RF.MENTS  WITH  a  GROWtH  POTENTIAL 
FOR  HANDLING  ALL  TYPES  OF  AlRcRAFT  jN  CATEGORIES 
II  AND  in  BY  MODULAR  ADDITIONS.  IN  AZIMUTh  IT 
PROVIDES  PLUS  OR  MJmUS  O.S  DEgREE  AcCURaCT  WITH  PILOT 

selected  course  wioth  between  plus  qR  minus  2  degrees 
and  pcus  or  minus  id  oegRees  within  a  60  degree 
course  SECTOR.  A  lEFT  OR  RIGHT  SKEW  COURSE,  as  well 
AS  A  CenTeRlINE  course  IS  SELECTABLE*  IN  ELEVATION 

it  prOvioes  plus  or  minus  0,1  degree  accuracy  of  a 
pilot  selected  glide  slope  BETWEEN  3  DEGREES  and  12 
DEGREES  and  Path  WIoTh  of  PLUS  or  MjNUS  l  TO  PLUS  or 
minus  S  DEGREES,  INTEGRAL  DME  FUNCTIONS  aRe 
PROVIDED  WITH  AN  ACCURACY  OF  pLUS  OR  MInUS  0,01 
NAUTICAL  miles  PLUS  or  minus  is  OF  RANGE  To  a  range 
of  APPROXIMATELY  10  NAUTICAL  MILES,  THE  GROUND 
station  is  entirely  dualjstic  except  for  antennas. 
SWITCH-OVER  from  MAIN  to  STANoBY  EQUIPMENT  is 

controlled  by  integral  dual  monitor  units  operating 

IN  PARALLEL.  (AUTHOR)  <U> 
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FLIGHT  CONTROL  SYSTEMS,  STABILITY  (U> 

THE  OOCUMENT  DESCRIBES  A  FOUR  YEAR  EFFORT  WHICH  LED 
TO  The  ADOPTION  of  a  new  MILITARY  SPECIFICATION 
MIL-F-83300,  tFLYING  QUALITIES  OF  PILOTED 
V/STOL  AIRCRAFT*.  AND  THE  PUBLICATION  OF  A 
SUPPORTING  DOCUMENT,  ^BACKGROUND  INFORMATION  AND 
user  <*uide  for  mil-f«8330q,  military 
SPECIFICATION  -  FLYING  UUALITiES  of  PILOTED 
V/STOL  AIRCRAFT*  ( AFFDL-TR-70-88 >  • 

INCLUDED  in  The  report  is  an  ASSESSMENT  of 
status  of  v/stol  flying  qualities  Research 
recommendations  for  future  work,  (author) 
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MATHEMATICAL  mooels 
Identifiers:  ejectors 

THE  USE  OF  a  JET  H.AP  DIFFUSEr  FOR  RECOVERY  OF 
EJECTOR  jet  KINETIC  ENERGY  HAS  BEEN  INVESTIGATED  in  a 

tao-dImensional  experiment,  utilizing  an  Ejector 

WHICH  EMPLOYS  A  COANDA  INLET  fOR  NINETY  DEGREE 
ROTATION  OF  The  primary  Flow.  PERFORMANCE  is 
COMPARED  to  a  SOLIO  DISPOSER  EJECTOR  OF  THE 

equivalent  power  aNq  channel  width,  the  jet  flap 
diffuser  ejector  appears  TO  Have  an  aovant*ge  over 
solio  diffuser  ejectors  for  ThE  RAPID  APPLICATION  Of 
ADDITIONAL  thrust  FOR  CONTROL  PURPOSES,  as  well  as 
FOR  THE  UTILIZATION  OF  ENGINE  POWER  IN  THE  PRODUCTION 

of  propulsive  energy.  iauthoRj  < u i 
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NOISE)*  AIRCRAFT  ENGINES  (U> 

A  PAIRED  COMPARISON  EXPERIMENT  MAS  CONDUCTED  IN 
WHICH  A  GROUP  OF  THIRT*  TWO  SUBJECTS  EVALUATED*  IN  A 

progressive  wave  field*  The  noisiness  of  Sixty 
recorded  aircraft  flyover  sounds#  thirty  of  these 

RECORDINGS  WERE  from  SHORT  TAkE-OFF  AND  LANDING 

(StolI  aircraft,  the  complete  set  included  a  wide 

RANGE  OF  TUrBCFaN.  TURBOJET,  pI$TON  ENGINE  AND 
TURBOPROP  POWERED  AIRCRAFT  JN  A  VARIETY  OF 

categories,  the  results  were  analyzed  to  Test  the 

ABILITY  OF  The  EFFECTIVE  PERCEIVED  NOISE 
LEVAL  (£PNL)  and  other  scales  TO  predict  The 
subjective  responses,  because  the  Sample  of 

aircraft  SOUNDS  WAS  UNUSUALLY  LARGE  IN  number, 
variety,  oyanmic  range  and  duration,  the  test  was 
considered  to  be  severe,  the  main  conclusion  of  the 
STUOY  IS  that  The  EPNL  PROCEDURE  PERFORMS  as  well 
FOR  THE  STOl  SOUNOS  AS  IT  DOES  FOR  THE  cTOl 

(conventional  Take-off  and  land*ng  aIRcRaFT) 

SOUNDS  and  may  Thus  IE  used  WjTh  EQUAL  CONFIDENCE  for 
RATING  the  SOUNDS  Of  AIRCRAFT  in  BOTH  CLASSES,  when 
THE  S°UNDS  WERE  DIVIDED  INTO  PROPULSION  SYSTEM 
CATEGORIES  it  Was  Found  That  ePNLs  in  common  with 
other  SCALES*  PERFORMED  MOST  CONSISTENTLY  FOR  JETS, 
PISTON  ENGINED  AIRCRAFT  AND  TuRbOPRqPS.  IN  THAT 
ORDER •  IN  GENERAL.  THE  INTEGRATED  DURATION 
CORRECTION  PROVED  SUPERIOR  TO  AN  APPROXIMATE 
CORRECTION  BASED  ON  THE  1U  DB-DOWN  DURATION, 

ANALYSIS  op  ThE  RESULTS  ShOWEd  THAT  THE  AVERAGE 
MAGNITUDE  OF  THE  TONE-CORRECT j ON  WAS  MORE  THAN  3  DB 
AND  THAT  CORRECTIONS  WERE  AUTOMATICALLY  APPLIED  IN 

practically  all  cases.  ,,n 
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vtol  thrust  vector  control).  <u> 
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unclassified  report 
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descriptors:  i*short  take-off  planes,  lift), 

(•vertical  take-off  planes,  *ThRust  vector  control 

SYSTEMS},  ATTITUDE  CONTROL  SYSTEMS,  STABILIZATION, 
CONTROL,  EFFICIENCY,  WEST  GERMANY  (U) 

Identifiers:  *thhust  deflectors  <u> 

the  Author  REPORTS  ON  INVESTIGATIONS  On  THe  ECONOMY 

of  thRust  deflectors  used  to  control  the  Thrust 
vector  of  s/vtol  aircraft,  first,  The  system  of 

JET  DEFLECTION  is  ANALYZED.  FUNDAMENTAL 

requirements  are  then  formulated  and  Factors  of 

EFFICIENCY,  SUCH  AS  thrust  COEFFICIENT  and  PRESSURE 
LOSS  COEFFICIENT,  are  defined,  the  second  Part 
DEALS  WITm  oETAILS  of  the  SPECIAL  technique  of  jet 
DEFLECTION  TESTS,  ANO  COMMUNICATES  RESULTS  OBTAINED 

from  These  tests  un  different  deflection  systems. 

SOME  ESSENTIAL  DIRECTIVES  TO  APPRECIATE  aNd 
AMELIORATE  thrust  DEFLECTORS  have  ALREADY  been 
OBTAINED.  (AUTHOR)  (U> 
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DESCRIPTORS:  (-Short  TAKE-OFF  PLANES,  -AIRPLANE 
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LAW.  REDUCTION,  ATTENUATION,  TuRBOFAN  eng l nes , 
jet  engine  NOISE,  PROPELLER  NOlSE,  GaS  TURBINES, 
COMMERCIAL  planes,  AIR  POLLUTION  (U> 

IDENTIFIERS;  NOISE  REDUCTION,  NOISE  POLLUTION  (U> 

A  SHORT  HANDBOOK  APPROACH  relating  PHYSICAL  and 

environmental  Selection  parameters  to  stol 
transport  capability  is  provided,  it  reviews 

EXISTING  LAWS  AND  REGULATIONS  ON  TRANSPORT  NOISE 
ABATEMENT,  it  reviews  the  NOI5E  FROM  TURBOFAN 
powered  transports  and  discusses  the  future  research 
and  DEVELOPMENT  TRENDS  ANo  needs*  it  provides  an 
JNDEPTh  ANALYSIS  of  free  TURBINE  TU*BOPROPeLLER  NOISE 
ABATEMENT  PROVIDING  ENGINEERING  FORMULAS,  examples, 

AND  EXPERIMENTAL  DATA.  (AUTHOr)  (U) 
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descriptors:  «*\ertical  take-off  planes,  aerodynamic 

CHARACTERISTICS),  {‘SHORT  TAKE-OFF  PLANES, 

mathematical  mqoels),  flight  control  systems, 

EQUATIONS  OF  MOTION,  FLIGHT  PATHS*  STABILITY, 

HOVERING,  algorithms  (U) 

Identifiers:  ‘transition  flight*  kalman  filters* 

X-22  AIRCRAFT  (U) 

CONTEMPORARY  ANALYSES  OF  TRANSITION  FLIGHT  OF  V/ 

STOL  Aircraft  ARE  BASED  ON  AErOOYNAmIC  DATa 
MEASURED  IN  A  WIND  TUNNEL  OR  oN  ANALYTICAL  PREDICTION 
USING  METnOoS  DEVELOPED  FOR  CONVENTIONAL  AIRCRAFT. 

THE  VALIDITY  aNQ  ACCURACY  OF  THESE  TECHNIQUES  FOR 
V/STOL  AIRCRAFT  HAS  NOT  YET  BEEN  ESTABLISHED,  AND 
IT  IS  ESSENTIAL  THAT  THEY  BE  CORRELATED  WITH  FLIGHT 
test  data  through  parameter  Identification,  in 
SPITE  of  THE  COMPLICATED  NATURE  OF  V/STOL 

dynamics  in  transition,  some  method  of  identifying 

these  CHARACTERISTICS  is  REQUIRED.  THIS  REPORT 
DOCUMENTS  THE  DEVELOPMENT  OF  IDENTIFICATION 
TECHNIQUES  TO  MEET  THIS  REQUIREMENT,  THE  REPORT 
FIRST  PRESENTS  ThE  SELECTION  OF  A  MATHEMATICAL  MODEL 
TO  REPRESENT  a  V/STOL  AIRCRAFT  (THE  X«22 A), 

THIS  IS  FOLLOWED  BY  A  DlScUSSlON  OF  AVAILABLE 
IDENTIFICATION  TECHNIQUES.  B A$ED  UPON  A  THOROUGH 
KNOWL^OGE  OF  THE  REQUIREMENTS  OF  THIS  PROGRAM  AND  THE 
LIMITATIONS  Of  The  AVAILABLE  TECHNIQUES,  ADVANCED 
TECHNIQUES  SUITABLE  FOR  I  DENT j F I  CAT j ON  OF  V/STCL 

aircraft  stability  and  control  parameters  aRe 

DEVELOPED,  (AUTHOR)  (U) 
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AIRCRAFT.  (U> 
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DESCRIPTORS:  <*ShORT  TAtCE-OFF  PLaNES,  *fl  i  ght 

CONTROL  SYSTEMS),  JETS,  AIRPLANE  MODELS,  WlNGS, 
rtlNO  TUNNEL  MODELS,  LIFT,  DRAG,  AIRFOILS, 

experimental  data  cu) 

IDENTIFIERS:  TRIMITRAILS  ROADS  INTERqICTiON 

MISSIONS),  TRAILS  ROADS  INTERDICTION  MISSION, 

TRIM  AIRCRAFT,  OV-lO  AIRCRAFT,  OV-IOa 

AIRCRAFT.  VARIABLE  DEFLECTION  THRUSTERS  (U) 


INVESTIGATIONS  OF  The  VARIABLE  DEFLECTION 
THRUSTer  (VdT)  for  A  NON-EXTErNAL-HoVING  SURFACES 
(nems)  flight  control  system  have  been  extended  to 
DETERMINE  the  EFFECTS  OF  FINITE  aspect  ratio  and 
PART-Span  blowing  AT  SUBSONIC  speeds,  wind  tunnel 
tests  have  REVEALED  That  FULL-SPAN  BLOWING  IS  mure 
EFFECTIVE  Than  PaRT-SPAN  BLOWING  for  obtaining  lift 
OR  ROLLING  MOMENTS.  JT  WAS  ALsO  SHOWN  THAT  THE 
•LIFT  EFFECTIVENESS*  DECREASES  WHEN  THE  RATIO  OF 
BLOWN  AREA  TO  WING  AREA  DECREASES  Or  WHEN  A  PaRT-SPaN 
BLOWN  AREA  IS  MOVED  TOWARD  TNe  WING  TIP,  The 

results  of  the  wind  tunnel  study  indicate  that 
available  theoretical  analyses  provide  satisfactory 
PREDICTIONS  of  jet-flap  lift  for  full  SPAN  BLOWING, 
but  further  THEORETICAL  WORK  is  NEEDED,  ESPECIALLY  to 
DETERMINE  the  EFFECTS  Or  PART. SPAN  BLOWING,  a  STUDY 
TO  EXAMINE  THE  FEASIBILITY  OF  USING  vdt  blowing  for 
primary  FLIGHT  CONTROL  OF  COIN  ICOUnTERINSuRGENCY 
OR  TRIM  (TRAILS,  roads  AND  INTERDICTION  MISSIONS) 
AIRCRAFT  *AS  UNDERTAKEN.  THE  ESTIMATES  OF  THE 
REQUIRED  THRUST,  MASS  PLOW  ANq  HORSEPOWER  SEEMED 
REASONABLE,  SO  DUCT  LOSSES  WErE  CALCULATED,  AND  THE 
WEIGHT  ano  FUEL  REQUIREMENTS  WERE  EST  JmATEd.  a  VDT 
PRIMARY  FLIGHT  control  SYSTEM  WEIGHING  HBO  lb  was 

hypothesized,  ano  the  maneuvering  capability  of  an 
AIRCRAFT  with  This  nems  SYSTEM  WAS  COMPARED  to  the 
aircraft  with  conventional  controls. 
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CONTROL  SYSTEMS),  (*TRaNSPORT  PLANES,  FLIGHT 
CONTROL  SYSTEMS),  flight  SIMULATORS,  roll,  YAkY, 

APPROACH,  aircraft  LANDINGS  (U) 

A  SYSTEMATIC  INVESTIGATION  NAS  CONDUCTED  Of  STOL 

transport  Terminal  area  directional  control 

CHARACTERISTICS  to  IDENTIFY  The  SIGNIFICANT 
CONSIDERATIONS  and  TO  ESTABLISH  APPROPRIATE 
DIRECTIONAL  CONTROL  CRITERIA*  ThE  INVESTIGATION 
consiSteo  of  an  analysis  of  Existing  data  and  a 
MOVING-BASE  FLIGHT  SIMULATOR  program  USING  THE  NASA 

ames  Research  center  s-i*  moving  cab 

TRANSPORT  simulator,  the  SIMULATOR  TEST  PROGRAM 
COVERED  a  BROAD  range  of  LATERAL  and  DIRECTIONAL 

aerodynamic  characteristics  Representative  of  typical 

stol  transport  AIRCRAFT,  THJS  EFFORT  IS  T«E 
SECONO  phase  OP  an  EXTENSIVE  sTOL  SIMULATION 
PROGRAM,  the  FIRST  PHASE  OF  «HlCH  *a5  DEVOTED  TO  THE 
INVESTIGATION  OF  LATERAL  CONTROL  CHARACTERISTICS, 

THE  PRESENT  STUDY  REVEALED  THe  EXISTENCE  Of  AN 

appreciable  interaction  BETREeN  the  roll  aND  THE 
heading  control  tasks  which  Suggests  that  roll-mode 
damping  requirements  should  be  specified  in  terms  of 
the  heading  delay  characteristics,  lateral  control 
sensitivity  tests  were  conducted  which  corroborated 

ThE  RESULTS  Of  THE  FIRST  PHaSe  OF  ThE  PROGRAM. 

(AUTHOR)  (U) 
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MODELS*  EFFECTIVENESS,  PROBABILITY,  SYSTEMS 
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Identifiers:  cost  models  <u) 

the  paper  describes  a  cost-effectiveness  study  of 

the  USE  OF  VERTICAL  OR  SHORT  TAKEOFF  AND  LANDING 
(VSTOL)  AIRCRAFT  FOR  COMBAT  MISSIONS*  A 
COMPARISON  iS  MADE  WITH  CONVENTIONAL  (CTOL) 

aircraft  as  tactical  fighters  in  a  future  nato 
environment,  a  model  yielding  the  probability  of 
completing  n  successive  missions  is  used  as  a  measure 
OF  COMBAT  EFFECTIVENESS,  a  cost  model  WAS 
CONSTRUCTED  to  REFLECT  the  RESOURCE  IMPACT  of  the 
same  Variables  or  alternatives  that  affect  the 

MEASURE  OF  EFFECTIVENESS.  (AUTHOR)  (U> 
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DESCRIPTORS;  (*JET  pumps, 

PERFORMANCElENGiNEERiNGn »  (*ShORT  TaKE-OFF 
PLANESi  *ThRuST  AUGMENTATION),  NOZZLE  AREA  RATIO, 
DIFFUSERS,  LIFT,  THRUST  AUGMENTOR  NOZZLES,  JET 

mixing  flow,  experimental  data  < u ) 

Identifiers:  evaluation  <u> 

the  THRUST  AUGMENTATION,  LIFT  AUGMENTATION  and 
NOISE  REDUCTION  CHARACTERISTICS  OF  COMPACT  EJECTORS 
MAKE  Them  POTENTIALLY  ATTRACTIVE  for  PROPULSION  lift 
SYSTEMS;  HOWEVER  IN  the  PAST,  POOR  THRUST 
AUGMENTATION  RESULTS  HAVE  NEGaTED  ThE  OTHER  BENEFITS. 

this  Report  covers  the  general  characteristics  of 

EJECTORS  POINTING  OUT  WHAT  MAkES  THEM  ATTRACTIVE  AND 
WHY  ONLY  CERTAIN  TYp£S  OF  EjEcTORS  ARE  OF  INTEREST. 

IT  REVIEWS  THE  KEY  REQUIREMENTS  FOR  HIGH 

performance  thrust  augmentation,  it  also  Presents 

A  SUMMARY  of  THE  PERFORMANCE  RESULTS  ACHIEVED  thus 
far  AND  PROPOSES  SOME  POSSIBLE  APPLICATIONS  FOR 
VARIOUS  TYPES  OF  V/SToL  AJRCRaFT.  IaUTHOR)  <U> 
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NAVAL  POSTGRADUATE  SCHOOL  MONtEREY  CALIF 

DETERMINATION  OF  STol  AIR  TERMINAL  TRAFFIC 
CAPACITY  THROUGH  USE  OF  COMPUTER 

simulation.  (U) 

descriptive  note:  master’s  thesis, 

sep  71  68P  r  inker  .Robert  evans  j 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  I*AIR  Traffic  CONTROL  SYSTEMS* 

progRammingicOmputeRs j  i  •  i«short  take-off 

planes*  TERMINAL  FLIGHT  FACILITIES),  AIR  TRAFFIC 
CONTROL  TERMINAL  AREAS,  AIRCRAFT  LANDINGS,  TAKE-OFF, 

TIME  STUDIES.  CONTROL  SEQUENCES,  MATHEMATICAL 

MODELS*  COMPUTER  PROGRAMS*  THESES  (U) 

Identifiers:  computerized  simulation  iu> 

THE  CAPACITY  OF  AN  AIR  TERMINAL  FOR  SHORT 

takeoff  and  landing  aircraft  is  analyzed,  the 
TERMINAL  IS  CONSIDERED  TO  be  OPERATING  as  Part  OF  An 
INTRA-URBAN  AIR  RAPJO  TRANSIT  SYSTEM*  THE  a  I R 
TRAFFIC  FLOW  THROUGH  THE  TERHjNAL  IS  MODELED  BY  A 
COMPUTER  SIMULATION  WRITTEN  In  both  the  FORTRAN  IV 

and  gPss  languages,  the  model  is  used  to  solve 
the  traffic  capacity  problem  under  two  sets  of 
traffic  control  rules,  in  the  first  case*  EXISTING 

F  A  A  RULES,  WHICH  REQUIRE  3  MIlES  SEPARATION  BETWEEN 
ARRIVALS  AND  2  MILES  BETWEEN  a"  ARRIVAL  ANd  a 
departure,  aRE  used,  IN  A  second  CASE,  THE  rules 

ARE  2  MILES  BETWEEN  ARRIVALS  aND  1  MILE  BETWEEN  AN 
ARRIVAL  and  A  DEPARTURE,  A  DETAILED  DESCRIPTION  of 

the  model  is  presented  so  that  others  might  use  the 
model*  (author)  (U) 
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stol  transports.  ( u I 
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mathematical  models,  control  surfaces,  lift, 
drag,  equations  of  motion,  perturbation  theory, 
air  traffic  control  SYSTEMS 

Identifiers;  dhc-s  aircraft,  Ohc-b  aircraft,  six 

DEGREES  OF  FREEDOM 

linearized  SIX  degree  of  freedom  RIGID  body 

AIRCRAFT  EQUATIONS  OF  MOTION  aRE  PRESENTED  in  a 
STABILITY  AXES  STST£M,  VALUES  OF  STABILITY 

derivatives  are  estimated  for  two  representative 
stol  aircraft  -  the  oehavillanD  of  canada 

•BUFFALO'  and  'TWIN  OTTER. ‘  THESE  ESTIMATES 
ARE  BASED  ON  ANALYTICAL  EXPRESSIONS  INCLUDED  IN  THE 
REPORT,  The  COMBINATION  OF  THE  EQUATIONS  Of  motion 

and  the  estimated  stability  derivatives  provides  an 

AIRCRAFT  model  WHICH  is  USEFUL  FOR  NAVIGATION. 

GUIDANCE  and  aTc  STUDIES.  RESULTING 

TRANSIENT  RESPONSES  TO  COnTROl  INPUTS  ARE  PRESENTED, 

c  u » 
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DESCRIPTORS!  ( *NA V I GaT I  ON AL  AIqS, 
RELIABILITYIELECTRONicSH  i  (*ShORT  TaKE-OFF 
PLANES,  ALL-WEATHER  AVIATION),  CIVIL  AVUTlON, 

vertical  take-off  planes,  terminal  flight 
facilities,  distance-measuring  equipment,  flight 
paths,  OPTIMIZATION,  feasibility  STUDIES, 

CALIFORNIA  (U» 

IDENTIFIERS!  VOR(VERY  HIGH  FREQUENCY  OMNIRANGE), 

V£RV  HIGH  FReOUENCT  OMNIRANGE,  EVALUATION  IU) 

an  ANALYSIS  #AS  PERFORMED  BY  PERSONNEL  of  THE 
NATIONAL  AVIATION  FACILITIES  EXPERIMENTAL 

center  ( nafec j  to  determine  the  adequacy  of  very 

HIGH  FREQUENCY  OMN I  RANGE/0 1  STANCE  MEASURING  EQUIPMENT 
(VOR/DME)  GUIDANCE  SIGNALS  for  VERTlCAL/SMORT 

takeoff  and  landing  iv/stod  aircraft  are* 
navigation  (RNAV)  IN  the  los  aNGELEs  (LAX) 
area,  guidance  signals  #ere  derived  from  existing 
vor/ome  ano  ‘converted*  vor  Facilities, 

(AUTHOR)  (U) 
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DESCRIPTORS:  (-AIRCRAFT  LAND  I NqS •  TERRAIN)* 

i*short  take-off  planes,  aircraft  landings), 
roughness,  landing  impact, 

PROGRAMmiNG(COmPUTERS)  ,  EQUATIONS  of  MOTION, 
OBSERVATION  PLANES 

Identifiers:  ov-ia  aircraft,  v-i  aircraft 


tu) 

(U> 


THE  REPORT  PRESENTS  THE  GROUND  LOADS  MEASURED  ON  AN 

instrumented  gv-i  airplane  ouring  Landings  on 

SMOOTH  AND  rough  FlELOS*  TEST  RESULTS  FOR  THREE 

landings  are  compaReo  with  THe  results  of  dynamic 
loads  computations  PERFORMED  on  A  DIGITAL  computer, 
the  computing  program  is  also  used  to  calculate  the 
loads  which  *oUlo  have  been  obtained  by  landings  ano 
rollouts  on  the  roughest  portions  of  t*o  fields  whose 
contours  were  measured,  failing  loads  were  obtained 
on  ONE  field  only.  The  EQUATIONS  of  MOTION  FOR  the 
COMPUTER  PROGRAM  ARE  PRESENTED.  RECOMMENDATIONS 
are  made  FOR  FUTURE  INVESTIGATIONS  THAT  WILL  IMPROVE 
THE  ANALYTICAL  PROCEDURES,  IAuTHOR)  iu) 


121 


UNCLASSIFIED 


/ZOmO* 


UNCLASSIFIED 


doc  Report  bibliography  search  control  no#  /zomob 

AO-7‘40  063  17/7 

national  aviation  facilities  experimental  center  Atlantic 

CITY  N  j 
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DESCRIPTORS:  i*radar  LANDING  CONTROL,  SHORT  take-off 

PLANES),  AIRCRAFT  LANDINGS,  K  BAND ,  GLIDE  PATH 
SYSTEMS,  ACCEPTABILITY,  INSTRUMENT  LANDINGS  ( U  > 

IDENTIFIERS;  #INSTHUmENT  LANDING  SYSTEMS,  TalaR  H 
KaOaR,  TaLARiTaCTICAl  LANDING  APPROACH 

KADaR)>  TACTICAL  LANOING  APPROaCH  RADAR  (U) 

talar  IV  OPERATES  at  is. 5  GHZ  (KU-BaND 
MAGNETRON  OUTPUT),  PROVIDING  LOCALIZER  AND  GLIDE 
SLOPE  SIGNALS  FOR  APPROACH  GU  j DaNCE  FOR  AIRCRAFT 
EQUIPPED  WITH  A  RECEIVER.  THE  FAA  UNITS  WERE 

modified  to  Provide  glioe  slope  angles  between  6 
DEGREES  AND  9  DEGREES.  TO  INClUOE  a  TRANSMITTER 
monitor,  and  to  transmit  an  identification  code. 

THE  MAGNETRON  life  IS  ABOUT  SqO  HOUrS.  THE 
MONITOR  IS  INADEQUATE  because  of  DRIFT,  BUT  OVERALL 
THE  TALAR  Has  BEEN  A  RELIABLE  AND  USEFUL  TOOL. 

THE  GUIDANCE  SIGNALS  ARE  GENERALLY  OF  GOOD  QUALITY. 

THE  TRANSMITTER  LOCATION,  IN  RELATION  TO  The 

runway,  affects  the  pilous  ability  to  set  the 
AIRCRAFT  down  at  the  DESIRED  TOUCHDOWN  point. 
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DESCRIPTORS;  («LIFT,  #FLOA  SEPARATION).  (*ShQRT 

take-off  planes,  lifts,  mathematical  prediction, 

TURBULENT  BOUNDARY  LAYER.  FLO#  FIELDS. 

mathematical  models  * U > 

identifiers;  ^maximum  lift  coefficient  cui 

potential  flow  ano  boundary  layer  methods  are 

IDENTIFIED  aNq  DEVELOPED  FOR  the  ANALYTIC  CALCULATION 
of  The  PERFORMANCE  or  LIFT  SYSTEMS  with  significant 
flop  separation,  particular  Emphasis  Is  given  to 
the  USE  of  the  presented  methods  IN  THE  CALCULATION 
OF  THE  FLOP  FIELD  FOR  A  SINGLE  AIRFOIL  IN 
DEMONSTRATION  of  THEIR  CAPABILITY.  A  PROCEDURE  FOR 

application  to  multiple  element  high  lift  systems  IS 

INDICATED.  SOCIAL  CONSIDERATION  IS  GIVEN  TO  THE 

representation  of  turbulent  separating  boundary 
LAYERS  and  an  EMPIRICAL  COMPUTATIONAL  PROCEDURE  HAS 

been  Developed  where  none  had  previously  existed. 

the  WORK  PRESENTED  HEREIN  PROVIDES  a  THOROUGH  BASIS 

on  which  to  develop  an  accurate  computer  Simulation 
MOoEL  of  high  lift  systems  WITH  SIGNIFICANT  FLOW 
SEPARATION,  (AUTHOR)  <U> 
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UNCLASSIFIED  report 

supplementary  note:  see  also  ad-7*)2  q96* 
descriptors;  (  *l and i ng  fields,  #short  take-off 

PLANES),  (*SOUTHEaST  ASIA;  LaNoING  FlELOS)» 

(•SOUTH  AMERICA,  LANDING  PlELDs),  <*aPRICA» 

LANDING  FIELDS),  (*Ea$TERN  EURoPE,  LANDING 

fields),  runways,  mapping,  advanced  planning, 

POSITION  finding.  TERRAIN  INTELLIGENCE 
IDENTIFIERS;  POB(FGR*ARD  OPERATING  BASES), 

FORUVARO  OPERATING  bASES,  MOB(MaIN  OPERATING 
BASES),  MAIN  OPERATING  BASES,  COMPUTER  AIDED 
ANALYSIS 

THE  PURPOSE  OF  THIS  STUD*  WAS  TO  ESTABLISH  THE 
DISTRIBUTION  OF  MAIN  0PERAT  J  Ng  BASES  (MOB)  ANo 

forward  operating  bases  (fobj  within  hr  selected 

COUNTRIES.  EACH  COUNTRY  *AS  D { VIDEO  INTO  CELLS  OF 
EQUAL  AREA  aNq  THE  DISTRIBUTIONS  OF  THE  RUN*AYS  ARE 

with  Respect  to  the  hiopojnts  of  the  cells,  the 
report  GRAPHICALLY  PRESENTS  The  airfield 
DISTRIBUTIONS  GENERATED  BY  THIS  study,  the  RESULTS 
ARE  TO  BE  USED  IN  CONJUNCTION  WjTH  AN  AIRLIFT  STUDY 

to  determine  the  effectiveness  op  stol  and  VTOL 

AIRCRAFT.  (AUTHOR)  (U) 
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(•short  TAKE-OFF  PLANESi  LANDING  FIELDS), 

Runways,  happing,  advanced  planning,  position 
finding,  terrain  intelligence 
identifiers:  fobiforaard  operating  bases), 
forward  operating  bases,  nob ( Ha i n  operating 
BASES),  MAIN  OPERATING  BASES,  COMPUTER  AIDEq 
ANALYSIS 

the  PURPOSE  OF  THIS  STUOY  WAS  TO  ESTABLISH  THE 
DISTRIBUTION  OF  MAIN  OPERATING  BASES  (MOB)  AND 

forward  operating  bases  (fob)  within  le  European 
countries,  each  country  was  divided  into  cells  of 

EQUAL  AREA  aNq  THE  DISTRIBUTIONS  OF  THE  RUnwAYS  ARE 

with  Respect  to  the  midpoints  of  the  cells,  the 
report  GRAPHICALLY  PRESENTS  The  airfield 
DISTRIBUTIONS  GENERATED  BY  THjS  STUDY,  the  RESULTS 
ARE  TO  aE  USED  IN  CONJUNCTION  WITH  aN  AIRLjpT  STUDY 
TO  DETERMINE  THE  EFFECTIVENESS  OF  stol  and  vtol 
AIRCRAFT,  (AUTHOR) 
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DESIGN  OF  A  LONGITUDINAL  FLIGHT  CONTROL 
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DESCRIPTORS:  UFLIGHT  CONTROL  SYSTEMS,  DESIGN), 

(•short  take-off  planes,  flight  control  systems), 
PITCH(MOTION)  ♦  CONTROL  systems,  STABILITY, 
flight  paths,  equations  of  motion,  aircraft 

LANDINGS,  THESES  (U> 

identifiers;  control  theory,  computer  aided 

ANALYSIS  <u) 

THE  LONGITUDINAL  DYNAMICS  OF  A  MEDIUM  STOL 
TRANSPORT  ARE  STUDIED  TO  DETERMINE  THE  AUGMENTATION 
NECESSARY  TO  PROVIDE  an  ACCEPTABLE  LONGITUDINAL 
FLIGHT  CONTROL  SYSTEM,  and  a  flight  CONTROL  SYSTEM  IS 
SYNTHESIZED  ANO  EVALUATED,  WIND  tunnel  DATa  IS 
ANALYZEO  and  AN  OPERATING  ENVELOPE  is  DEFINED. 
LONGITUOINAL  handling  QUALITIES  of  the  UNAUGMENTED 
AIRCRAFT  are  COMPARES  TO  AIR  force  REQUIREMENTS, 
and  OESlGN  CRITERIA  are  FORMULATED.  A  LONGITUDINAL 
FLIGHT  CONTROL  SYSTEM  WHICH  UTILIZES  PARALLEL 
ACTUaTjoN  of  BOTH  ELEVATOR  aNq  OIREcT-LIFT  CONTROL 

spoilers  through  movement  of  the  pilot«s  stick  is 
synthesized  using  root  locus  techniques*  the 
system  is  based  upon  control  of  the  flight  path* 

(AUTHOR)  (U) 
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DESCRIPTORS;  UAIR  TRANSPORTATION*  ADVANCED 
PLANNING),  (*ShORT  TaKE-OFf  PLaNES,  *TERmINal 
FLIGHT  FACILITIES!.  COMMERCIAL  PLANES.  AIRCRAFT 
LANDINGS,  take-off,  flight  PaThS,  costs,  SITE 
selection,  management  planning,  decision  making  «u) 

Identifiers;  -management  information  systems  tu) 

CONVENTIONAL  air  anq  rail  systems  ARE  INCAPABLE  of 
providing  needed  short-haul  Service  for  the  increased 
CAPACITY  REQUIREMENTS  of  the  NEAR  future,  some 
IMPROVEMENTS  CAN  dE  made  BUT  a  new,  INTEGRATED  SHORT- 
HAUL  Transportation  system  may  be  needed  to 
SUPPLEMENT  the  PRESENT  SYSTEM,  the  COMPLEXITY  and 
magnitude  of  the  problem  REQUIRE  SIGNIFICANT 
LEADERSHIP  AND  funding  by  The  federal  GOVERNMENT. 
the  AIRLINES*  AREAS  OF  CONCERN  INCLUDE  THE 
aircraft,  stolPorts,  aTc,  marketing,  safety, 

ECONOMICS,  and  ACCEPTANCE  by  PASSENGERS  and 

stolport  neighbors,  this  paper  addresses  Reduced 
takeoff  and  landing  t rtol i ,  propeller  stol 

TRANSPORT  (PST!,  JET  STOL  TRANSPORT  (JST1* 

atc,  stolport  siting,  route  analysis, 
certification  and  safety,  airline  service 
REQUIREMENTS,  ECONOMICS,  METRoFLIGHt  DEMONSTRATION 
need,  stolport  acceptance,  public  demand 

STIMULATION  AND  STOl  DEVELOPMENT  SYSTEM  MANAGEMENT. 
(AUTHOR)  (U! 
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METHODS  and  PROCEDURES,  PROCRAmMING(cOMPUTERS)  , 
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IDENTIFIERS;  •MING  SuIPSTREAM  INTERACTIONS  (U) 

A  FUNDAMENTAL  THEORY  of  * i ng-sl i pstream  INTERACTION 
ACCOUNTS  FOR  SLIPSTREAMS  OF  ARBITRARY  CR'jSS-SECT  I  ON 
BY  MEANS  OF  VORTEX  SmEATHS.  THESE  ShEAThS  TOGETHER 
pith  The  ping  circulation  pattern  are  dictated  by  the 

BOUNDARY  CONDITIONS!  THE  ANALySjS  LEADS  TO 
SIMULTANEOUS  INTEGRAL  EQUATIONS  FOR  THEIR 
DETERMINATION.  IN  A  MULTIPLE  LIFTING  LINE 

approximation  These  are  ultimately  reduced  to 
SIMULTANEOUS  LINEAR  ALGEBRAIC  EQUATIONS  FOr  MACHINE 

inversion,  programs  for  digital  computer  have  been 
DEVELOPED  FOR  The  CASE  OF  ROUND  SLIPSTREAMS 
distributed  PITh  LATERAL  SYMMETRY  On  a  RECTANGULAR 
WING.  (AUTHOR)  (U) 
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DESCRIPTORS;  UGlIDE  PaTH  S  YST  gMS  t 
RELIABILITY (ELECTRONICS))  .  (*ShOKT  TaKE-OFF 
PLANES »  *1NSTRUH£NT  LANDINGS),  C  BAND.  DISTaNCE- 

measurIng  equipment,  microwave  equipment, 

TRANSMITTER-RECEIVERS,  AIRCRAFT  ANTEnNAS, 

proportional  navigation,  Flight  testing  iu> 

IDENTIFIERS:  MOOILSIMODULAR  INSTRUMENT  LANDING 

SYSTEMS)*  MODULAR  INSTRUMENT  LANDING  SYSTEMS, 
evaluation  IUI 

THE  FAa  PROcUREO  TWO  MODULAR  INSTRUMENT  LANDING 
SYSTEM  ( MOD  J  L5 )  GROUNO  STaTJOnS  POR  SHORT  TaKE-OFF 

and  lanoing  istolj  operational  evaluation. 

MODILS  OPERATES  at  & , 2  GHZ  (C-BAND  SOLID-STaTE 
TRANSMITTER),  PROVIDING  LOCALjZER  AnD  GLIDE  SLOPE 
SIGNALS,  PROM  a  COMMON  SITE,  FOR  APPROACH  GUIDANCE  TO 
AIRCRAFT  EQUIPPED  WITH  A  MODluS  RECEIVER. 

PROPORTIONAL  GUIDANCE  IS  PROViOEO  FROM  3  OeqREES  TO 
12  DEGREES  ELEVATION  AND  ABOUt  PLUS  Or  mI^US  30 

degrees  in  azimuth,  the  pilot  mat  Select  his  glide 

SLOPE  ANGLE  IN  INCREMENTS  OF  o»i  OEGREES,  AND  ONE  OF 
THREE  LOCALIZER  COURSES}  PARALLEL  To  RUNWAY 
CENTERLINE,  2  degrees  SUER  0NC  SIDE  AND  A  degrees 
SKEW  The  OTHER  SIDE.  THE  PILOt  MAY  ALSO  SELECT  HIS 
INDICATOR  SENSITIVITIES.  AN  InTEGRAL  DISTANCE 
MEASURING  EQUIPMENT  loME)  IS  INCLUDED  WHICH 
PROVIDES  readouts  To  0.0!  NMI,  THE  SYSTEM  PROVIDES 
GOOD  GUaLITy  GUIDANCE  SIGNALS  TO  ADEQUATELY  SUPPORT 
CATEGORY  j  TYPE  (2Q0-F00T  DECISION  hFIGoT) 

OPERATIONS.  (AUTHOR)  (U) 
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STaTjC  and  drop  tests  of  a  quarter  scale 

model  of  the  CC-115  AIRCRAFT  EQUIPPED  WITH  an 

AIR  CUSHION  LANDING  SYSTEM.  t U  > 

OESCRiPTlVE  NOTE!  TECHNICAL  MEmO.« 

JAN  72  RHP  VAUGHN  f  JOHN  C»  .  Hll 

CAMPBELL  .SHADE  IPOOl.DAVID  J*  I 
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unclassified  report 


DESCRIPTORS!  (•SHORT  TAKE-OFF  PLANES,  «AIRCraFT 
LANDINGS),  AIRPLANE  MODELS,  QRqP  TESTING,  GROUND 

effect  machines,  hovering,  test  equipment,  test 
methods  ( U ) 

identifiers;  cc-iis  aircraft,  aclsjair  cushion 

LANOING  SYSTEMS),  air  CUSHION  LANDING 

SYSTEMS  (U) 

STATIC  load  DEFLECTION  TESTS  and  VERTICAL  drop 
TESTS  were  PERFORMED  ON  A  QUARTER  SCALE  MODEL  OF  A 
CANADIAN  CC-115  (BUFFALO)  AtRcRAFT  EQUIPPED 
WITH  AN  AIR  CUSHION  LANDING  SYSTEM  (ACLS)* 

THE  MODEL  WEIGHEO  610  LBS  ANO  THE  ACLS  a!r  SUPPLY 
WAS  FURNISHED  BY  T*0  ELECTRIC  FANS.  THE  STATIC  LOAD 

deflection  tests  showed  That  the  mcqel  weight  could 

be  INCREASED  FROM  610  LBS  TO  } 3 1 0  LbS  BEF°RE  THE  FANS 
STALLED,  the  MODEL  DEFLECTION  ONE  InCH  wHEn  560  LBS 

were  6ddeo  to  it  during  hover  over  a  solid  surface. 

the  PORTION  Op  THE  WEIGHT  SUPPORTED  BY  THE  TRUNK 

(Instead  of  the  cushion)  increased  from  3»  at 

610  L®S  to  2<4*  at  1 3 1 C  LBS.  UUTHOR)  f  U  > 
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DESCRIPTORS:  USHORT  TAKE-OFF  PLANES, 

PERFORMANCE(EN(»lNEERlNG)  )  »  HOVeRING, 

PITCH(MOTION)  .  STABILITY,  roll,  AERODYNAMIC 
CHARACTERISTICS!  MATHEMATICAL  ANALYSIS  (U) 

IDENTIFIERS:  V-H  AIRCRAFT,  XV-i^B  AIRCRAFT. 

transition  flight  IU) 

THE  DOMINATING  INFLUENCE  OF  ThE  PROPULSION  SYSTEM 

ON  the  dynamic  MOTION  OF  A  v/stol  aircraft 
OPERATING  IN  THE  HOVER  OR  LOW. VELOCITY  FLIGHT  MODES 

has  greatly  increased  the  difficulty  of  developing 

CUCH  AN  AIRCRAFT  TO  BE  STABLE  AND  CONTROLLABLE  DURING 
THESE  MODES,  SMALL  VARIATIONS  IN  STABILITY 

derivatives  caused  by  either  changes  IN  the 

PROPULSIVE  SYSTEM  OR  ERRORS  In  MEASUREMENT  OR 

analytical  prediction  programs  have  been  shown  to 

CAUSE  SIGNIFICANT  CHANGES  IN  THE  DYNAMIC 
CHARACTERISTICS  OF  SUcH  AIRcRaFT.  To  BETTER 

understand  relationships,  a  program  was  performed 

USING  THE  LOCKHEED  XV-HB  JET-LJFT  AjRCRaFT  AS  A 
SUBJECT  CONFIGURATION,  during  this  PROGRAM,  the 
MAGNITUDES  of  ten  of  THE  STABILITY  DERIVATIVES  used 
TO  DESCRIBE  THE  AIRCRAFT  WERE  VARIED  INDIVIDUALLY, 

AND  THE  CHANGE  IN  THE  ROOTS  Of  THE  LINEARIZED. 

UNCOUPLED  EQUATIONS  OF  MOTION  NOTED,  (AUTHOR}  (U> 
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DESCRIPTORS:  (^VERTICAL  TA<E-OfF  planes,  flight 

INSTRUMENTS).  (*ShORT  TAKE-OFF  PLANES.  FLIGHT 
INSTRUMENTS).  FEASIBILITY  STUDIES,  FLIGHT 

simulators,  display  systems,  instrument  panels, 
PROgRAMMING(cOmPuTERS) ,  COMPUTER  LOGIC, 

ATTITUDE  INDICATORS,  COURSE  INDICATORS.  HOVERING, 

cathode  ray  tubes,  tactical  weapons,  flight 

CONTROL  SYSTEMS,  INSTRUMENT  LANDINGS,  flight  speed 
INDICATORS  (U) 

Identifiers,*  lift  engines,  cruise  engines  tu> 

this  Report  describes  a  12-mOnth  study  effort  to 
INVESTIGATE  The  REQUIREMENTS  of  V/StOL  CONTROL* 
display  systems,  during  the  evaluation  phase  a 
fixed-base,  dynamic  simulator  was  used  to  represent  a 

V/STOL  AIRCRAFT  WITH  FOUR  LIFT  ENGINES  AND  TWO 
CRUISE  ENGINES.  THE  LOW  SPEED  FLIGHT  REGIMES. 
PARTICULARLY  THE  LANDING  TRANSITION,  RECEIVED  PRIMARY 
EMPHASIS.  CONTROLLED  EXPERIMENTS  WERE  CONDUCTED  TO 
evaluate  four  separate  hover  indicator  concepts 
INCLUDING  HORIZONTAL  situation  indicator,  cathode  ray 
tube,  ATTITUDE  DIRECTOR  JNDJCaTOR,  and 
ELECTROLUMINESCENT  CROSS-GRID  DISPLAYS,  THESE 
EXPERIMENTS  INDICATED  that  l  Fr  APPROACHES  with  v/ 

STOL  AIRCRAFT  Can  be  made  SAFeLY  and  EFFICIENTLY 
and  THAT  the  COnTROl*D!SPLAY  sYSy:M  has  a  significant 
effect  of  fuel  consumption,  landing  site 
requirements,  and  pilot  performance  in  making  landing 
approaches.  *£S„lts  of  integjvted  flight 
control  system  kequirements  analysis  are 

discussed  A\0  PRELIMINARY  DESIGNS  Of  FLIGHT  DIRECTOR 
AND  AUTOPILOT  SYSTEMS  ARE  DESCRIBED,  IAUTHoR)  iLi 

132 


UNCLASSIFIED 


/ZOmOB 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQMOB 
Ap-807  697  l/H 

HONEYWELL  INC  MINNEAPOLIS  MjNn  SYSTEMS  aNO  RESEARCH 
CENTER 

DISPLAY  and  CONTROL  REQUIREMENTS  STUDY  POR  A  V/STOL 
TACTICAL  AIRCRAFT.  VOLUME  I.  ANALYSES.  tu> 

descriptive  note:  final  technical  rept.  i  uun  *s-t  jun 

6  6  i 

DEC  66  1 39P  OLSON, BERNARD  A.  t 

Reft,  no.  i2s12-fri-vol-i 

CONTRACT:  AF  33 ( 6 1 S ) -2527 

PROU:  Af-6190 

task:  6190011 

MONITORS  AFFDL  TR-**- 1 1 H-VOL- l 

UNCLASSIFIED  REPORT 
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simulation,  level  flight,  hovering,  aircraft 
LANDINGS,  PROGRAMMING(COMPUTERs) ,  take-off, 

DIGITAL  COMPUTERS,  data  PROCESSING  SYSTEMS* 

PROGRAMMING  LANGUAGES,  INSTRUMENT  LANDINGS. 

IDENTIFIERS:  FORTRAN 

A  STUDY  of  THE  OISPLAY/COnTROl  REQUIREMENTS  for  a 
TACTICAL  V/sTOL  AIRCRAFT  WAS  CONDUCTED  USING 
ANALYTICAL  aNO  SIMULATION  TECHNIQUES.  WORKLOAD 
LEVELS  were  CALCULATED  BY  THE  DISCONTINUOUS  CONTROL 
analysis  technique  for  the  v/stol  crew  *  5  discrete 

TASKS •  PILOT  WORKLOAD  LEVELS  WERE  EMPIRICALLY 
ESTABLISHED  FOR  level  AERODYNAMIC  FLIGHT,  TRANSITION 
TO  HOVER,  HOVER.  AND  LANDING  FROM  HOVER,  A 
SCIENTIFIC  OATA  SYSTEMS  6300  HYBRID  COMPUTER 

was  uSeo  to  simulate  the  unique  mission  phases  of  a 

V/sTOL  AIRCRAFT.  THE  STOL  LANqING  AnD 

takcoff  mission  PHAses  were  also  simulated,  three 
landing  display  formats,  two  manual  CONTROL  modes, 

THREE  THRUST-TO-WEIGHT  RATIOS  AND  THREE  WIND 
CONDITIONS  WERE  EVALUATED,  A  LANDING  DISPLAY 
format  WAS  DEVELOPED  that  Was  DEMONSTRATED  on  the 
HYBRID  SIMULATION  To  be  FEASIBLE  for  operating  a  V/ 

STOL  JFR  WITH  MINIMUM  ELECTRONIC  AjQS  ON  The 
GROUND  AND  LESS  THAN  lOQ  PERCENT  PILOT  WORKLOAD. 
(AUTHOR)  (u) 

133 


(U> 

(U) 


UNCLASSIFIED 


/ZOnOg 


UNCLASS  j  F  l ED 


doc  Report  bibliography  search  control  no.  /zqmob 

AO-807  898  l/'t 

HONEYWELL  INC  MINNEAPOLIS  M  I  Nn  SYSTEMS  aND  RESEARCH 
CENTER 

DISPLAY  AND  CONTROL  REQUIREMENTS  STgDY  FOR  A  V/STOL 
TACTICAL  AIRCRAFT*  VOLUME  II.  APPENDIXES.  (U) 

DESCRIPTIVE  NOTE!  FINAL  TECHNICAL  REPT.  1  JUN  65-1  JUN 

66  t 

DEC  66  203P  OLSON , BERNARD  A.  I 

REPT.  NO.  1 2S 1 2-FR 1 -V0L-2 
CONTRACT;  aF  33(6151-2527 
PRO J  5  Af-6190 

Task;  8190011 

MONITOR*  AFFOL  TR-66-1 1R-VOL-2 
unclassified  report 


descriptors;  <«short  take-off  planes,  display 

SYSTEMS),  (evERTlCAL  TAKE-OFF  pLANES,  DISPLAY 
SYSTEMS),  FLIGHT  INSTRUMENTS,  INSTRUMENT  LANDINGS, 

simulation,  level  flight,  hovering,  aircraft 

LANDINGS,  PROGRAMMIN(i(COMPUTERS)  ,  TAKE-OFF, 

digital  computers,  data  processing  systems, 

TACTICAL  WEAPONS,  PROGRAMMING  LANGUAGES 

Identifiers;  fortran 


(U) 

(U> 


134 


UNCLASSIFIED 


/ZOmOS 


UNCLASSIFIED 

ddc  Report  bibliography  search  control  no.  ,*omo8 

AO-^09  las  1/3  20/H 

Mto  “  A£R0  "O^SION  LAS  KRIGHt-PaTTERSON  aFB 

J.NnlN?^,TlCAL  METH0°  0F  OETERhIISINC  GENERAL  qqrnRaSm 
ELO*  Fjelo  PARAMETERS  F0*  V/STOL  A I  RCRafT *  *  (u| 

descriptive  N0Tej  technical  REP7.  apr-aug  46, 

kept  NnO  66r  a  6lF  HOHLER, DAVID  J,  ? 

KEPT*  NO.  APAPL-TR-6A-90 

PROjj  AF-817R 

Task;  e  i  7ho i 

UNCLASSIFIED  report 


this  Report  presents  a  method  of  analytm-amy 

S!IaHeINING  THE  g£N£RAL  DORNWaSK  FLOW  FieUdL 
parameters  o f  various  types  op  v/stol  a » rcp * r r 

the  «»sic  o i ffehence  betreen  the  operation  JfTJ/ 

*N°  conventional  aircraft  is  their 
OPERA?, Sn.  *NC  OANOINg ,  OUR[NS  THESE 

.t« te/XZfi  v/sroL  mrcraft  produce  HI5H  Oo*n»ASh 
°'ITi55  T"*T  ihpinse  a, no  spread  out  oh*  the 

SURFACE  OF  THE  CROUnd.  OEPENUINO  ON  TH£  SIze! 

TrPE,  ANO  number  OF  ENGINES  On  THE  . 

DORNRASH  can  cause  D*mJ«  TO  SkIRy  ™1S 

oR  Personnel,  past  theoretical  methods 
incompressible  Flow  theory  have  been 

rufs  oC  SFUL  ,N  ESTAILISHING  a  MEANS  Of  COMPUTING 

i»  !J«  r,M‘  *  C°H»'"C0  nctnoo. 
?n?l?t?;.,  !!JvtN  caper InenTal  data  and  Certain 
*PpROACHES  HAVE  YIeLOEO  A  OsfFUl  «  le 
THE  GENERAL  DOWNWAcH  FLOR  FIELD 
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::iVnVrlii  TJE.GCN£R*‘-  oownrash  flor  field 
param  ters,  this  report  presents  these  ap°roaches 
and  DEMONSTRATES  THEIR  USEFULNESS.  (AUtJoR^ 
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DESCRIPTORS:  (*SHORT  TA<E-OFF  PLANES,  ^landing 

FIELDS),  CANaOa,  TERRAIN,  SURFACE  ROUGHNESS, 

take-off,  aircraft  landings,  Taxiing, 

MATHEMATICAL  PREDICTION,  COMPUTER  PROGRAMS, 

MATHEMATICAL  MODELS,  flight  TESTING,  landing  gear, 
RESPONSES,  army  AIRCRAFT 

Identifiers:  v-z  aircraft 

the  investigation  Reported  herein  was  a  pilot  study 
UNoERTaken  to  develop  MEANS  Op  predicting  the 
PERFORMANCE  Of  A  CV-I  AIRCRAFT  on  IRREGULAR  TERRAIN 
AND  OF  QUANTIFYING  SURFACE  ROUGHNESS*  SPECIAL 
tests  WERE  CONDUCTED  TO  ASCERTAIN  The  natural 
frequency  and  damping  characteristics  in  both  the 
VERTICAL  and  HORIZONTAL  directions  OF  the  elements  of 
the  AIRCRAFT.  LANDING,  TAKEQFf,  AND  TAXI  TESTS 
WERE  CONDUCTED  AT  IS  FIELD  SJtES  IN  THREE  GENERAL 

areas)  accelerometers  and  STRAIN  gages  WErE  USED  to 

RECORD  RESPONSES  OF  12  CRITICAL  COMPONENTS  of  the 
AIRCRAFT.  SIMPLE  MATHEMATICAL  MODELS  to  PREDICT 
the  DYNAMIC  RESPONSES  of  CERTAIN  of  the  AIRCRAFT 
COMPONENTS  WERE  OEVELOFEO  FOR  SOLUTION  by  both  analog 
ANO  digital  COMPUTERS  AND  WERE  VERIFIED  BY  COMPARISON 
WITH  MEASURED  OaTA.  BECAUSE  Or  CERTaIN  ASSUMPTIONS 
USED  In  The  DEVELOPMENT  of  the  MODELS,  the  PREDICTED 
DATA  Dio  not  agree  exactly  with  the  actual  data. 
ALTHOUGH  the  predictions  WERE  Of  USEFUL  ACCURACY, 
it  is  recommended  that  an  analog  model,  excited  by 

MEASURED  TERRAIN  OATA,  BE  USED  TO  DETERMINE  THE 
adequacy  of  a  surface  for  lan0ings  of  the  cy-2 

AIRCRAFT.  TO  OBTAIN  THE  TeRRAiN  INPUT,  aN 

outrigger  trailer  dynamometer  with  an  actual 
PROTOTYPE  AIRCRAFT  TJRE  AS  the  TERRAIN  FOLLOWER  is 
PROPOSED.  (AUTHOR)  (U) 
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speed  SHAFTING  for  POWER  TRANSMISSION  in 
aircraft:  dynamic  TORSIONAL  Problems  in 
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recent  work  at  the  royal  aircraft 
establishment  on  helicopter  Dynamic  loads, 
with  particular  reference  to  high  blade 
incIoEnce  problems:  some  results  from  the 
army  low  altitude,  high-speed  flight 

PROGRAM  (MAN-MACHINE) 1  human  pACTOR 
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descriptive  notej  masters  thesis. 

jun  t, 7  hap  gogosha«oRest  r.  jmorurty, 

THOHAS  e,  I 

RtPT.  NO,  GGC/EE/&7-7 

unclassified  REPORT 


descriptors:  (‘Transport  planes* 
performanceiengineering)) *  (‘Vertical  take-off 

PLANES*  AERODYNAMIC  CHARACTERISTICS),  (»SHOrT 
TAKE-OFf  PLANES,  HOVERING),  TURBULENCE, 

RESPONSE,  vORT ICES,  shear  STRESSES,  STABILITY, 

mathematical  models,  oigital  computers,  tilt 

*INGS,  gust  lOaOS,  control  systems,  pilots* 

transfer  FUNCTIONS  (U) 

Identifiers:  c-H2  aircraft  <u) 


the  REPORT  ANALYZES  the  PERFORMANCE  of  the  XC- 
1  **2A  V/STOL  AIRCRAFT  IN  HOVER  WHEN  SUBJECTED  TO 
DISCRETE  TURBULENCE  INPUTS  in  THE  FORM  OF  VORTICES 
ANO  WIND  SHEAR.  THE  AIRCRAFT  aND  TURBULENCE  ARE 
REPLACED  BY  APPROXIMATE  MATHEMATICAL  MODELS  AND  THE 
RESPONSE  OF  ThE  AIRCRAFT  IS  CALCULATED  USING  A 
DIGITAL  COMPUTER.  BY  USING  THE  RESULTS  OF  A 
SEPARATE  ANALOG  SIMULATION,  TrO  pilot  transfer 
FUNCTIONS  ARE  developed  WHICH  SATISFACTORILY  perform 
THE  ASSIGNED  STATION  KEEPING  TASK,  CONTROL 
SENSITIVITIES  ARE  COMPUTED  ANd  COMPARED  TO  MAXIMUM 
AVAILABLE  VALUES.  IT  IS  CONCLUDED  T«AT  CONTROL 
POWER  IS  NOT  A  LIMITING  FACTOr  IN  ThE  PERFORMANCE  OF 
THE  XC-1R2A  IN  HOVER,  (AUTHOR)  (U) 
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GERALD  £.  | 
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UNCLASSIFIED  REPORT 


OLSCRIPTORS;  USHORT  TAKE-OFF  planes,  *CLEAR  air 
TURBULENCE),  ATMOSPHERIC  MOTION,  TAKE-OFF, 

AIRCRAFT  LANDINGS,  BOUNDARY  LAyER,  HANDLING, 

probability,  naVier-stokes  equations,  stresses, 

VISCOSITY,  DIFFUSION,  hEAT,  STABILITY, 

VELOCITY,  MOdElS(SIMULATIOnS)  ,  ANEMOMETERS, 

MEASUREMENT,  LOW  aLTjTUDE,  VERTICAL  TAKE-OFf 
planes 

identifiers:  tolcatitake  off  and  landing 

CPITICAl  ATMOSPHERIC  TURBULENCE! 

A  REVIEW  and  ANALYSIS  OF  CURRENT  KNOWLEDGE  OF 
TURBULENCE  in  The  ATMOSPHERIC  BOUNDARY  LAYER  is 
PRESENTED.  PARTICULAR  EMPHASIS  IS  On  IDENTIFYING 
AND  ANALYZING  the  ASPECTS  OF  LOW  ALTITUDE  TURBULENCE 

that  have  the  greatest  influence  on  the  design  and 

OPERATION  OF  V/STOL  AjRCRAFT  jN  THE  ATMOSPHERIC 
boundary  layer,  the  nature,  Quality  and 

APPLICABILITY  of  REPORTED  TURBULENCE  MEASUREMENTS  IS 
DISCUSSED,  AND  SEVERAL  RESULTING  EMpIRKAL 
DESCRIPTIONS  OF  THE  BOUNDARY  LAYER  ARE  COMPARED. 

deficiencies  in  the  data  are  specifically 

IDENTIFIED  aNd  DISCUSSED.  THE  FOUNDATIONS, 

assumptions,  ano  limitations  of  the  statistical 

ANALYSES  OF  BOUNDARY  LAYER  TUrBULENcE  RhICh  ARC  NOW 
IN  USE  ARE  IDENTIFIED  AND  DISCUSSED,  7 HE  NATURE  OF 

atmosphere-vehicle  interactions  and  current  ANO 
POTENTIAL  methods  of  ANALYZING  these  INTERACTIONS  are 
DISCUSSED.  (AUTHOR)  (U> 
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unclassified  REPORT 


DESCRIPTORS:  (•VERTICAL  TAKE-OFF  PLANES,  THRUST!. 

(•SHORT  take-off  PLANCSi  TjlT  RINGS!  ,  VECTOR 
ANALYSIS,  ANGLE  OF  ATTACK!  JET  MIXJNQ  FLOWi 

deflection,  numerical  methods  and  procedures, 
equations  of  motion,  aerodynamic  characteristics, 

FLIGHT  PATHS,  VELOCITY 
identifiers:  ‘thrust  vector  tilt, 
graphS(charts) 

THE  SEMI-gRaPhIcaL  method  presented  in  the  REPORT 
MAY  flE  USEFUL  FOR  THE  PRELIMINARY  PERFORMANCE 

computation  for  an  aircraft  *ith  the  Variable  thrust 
axis  Tilt,  application  to  different  flight 
problems  is  shown,  optimization  of  some  flight 
parameters  can  be  achieved  by  SIMPLE  GRAPHICAL 
CONSTRUCTION,  (author)  (U) 
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DESCRIPTORS:  ushokt  take-off  planes,  AERODYNAMIC 

characteristics),  research  planes,  mathematical 

MODELS »  SIMULATION,  STABILITY,  CONTROL, 

elevators,  aerial  rudders,  handling,  vertical 

TAKE-OEf  planes,  AILERONS,  PITcHI MOTION), 

THESES,  FLOW  CHARTING,  GROUND  EFFECT 

identifiers:  computer  simulation,  xv.hb 
AIRCRAFT,  OEgREES  of  freedom 


(U) 

(U) 


THIS  Study  pas  a  preliminary  analysis  to  Determine 

THE  EFFECT  UPON  STABILITY  AND  CONTROL  OF  THE  XV- 
HB  VTOl  AIRCRAFT,  DUE  TO  A  VArJaTJOn  OF 
aerodynamic  derivatives,  SOME  information  is 

PRESENTED  On  a  HYBRID  COMPUTER  SYSTEM  WHICH  WAS  USED. 

A  pitching  MOMENT  analysis  was  made  WITH  an 
ELEVATOR  STEP  INPUT,  A  LATERAL-DIRECTIONAL 
analysis  ftAs  MADE  WjTH  A  RUDOeR  AND  AlLER°N  IMPULSE. 
VARIATIONS  WERE  MAOE  FOR  FOUR  DIFFERENT  F«-,gHT 
CONDITIONS.  The  AIRCRAFT  WAS  TRIMMED  at  EACH 
flight  CONDITION  and  a  NOMINAL  RUN  was  RECORDED. 
then  Each  derivative  was  varied,  one  at  a  time,  and 
THE  RESULTS  RECORDED,  (AUTHOR)  (U) 
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descriptors;  <*short  take-off  planes,  external 

STORES),  (-EXTERNAL  STORES,  AErODYNAhIC 
CHARACTERIST.CS) ,  HELICOPTERS,  RECTANGULAR  BODIES, 
CYLINDRICAL  bodies,  BLUNT  BODIES,  LIFT,  0R*G, 
PlTCH(HOTIONI ,  angle  OF  ATTACK,  VERTICAL  TAKE¬ 
OFF  PLANES.  FAIRINGS,  STABILITY,  flo* 

VISUALIZATION,  *INO  TUNNEL  MODELS.  MODEL  TESTS, 

REYNOLDS  NUMBER  C  U  3 

IDENTIFIERS;  NONaERODYNAM I C  SKaPES, 

GRAPHSlCHARTS)  ,  DYNAMIC  PRESSURE,  LlpY  DRAG 

RATIO  (U) 


A  R I  NO  TUNNEL  INVESTIGATION  Or  THREE  BASIC  SHAPES 
(CUBES,  RECTANGLES,  AND  CYLINDERS!  WAS  CONDUCTED 
TO  DETERMINE  THE  AERODYNAMIC  CHARACTERISTICS  OF 

similar  Shaped  cargos  carried  externally  by 

HELIC°PTER5  Or  V/STOL  AJRcRAFt.  THE  RATjO  OF 

SIDE  area  To  FRONTAL  AREA  WAS  USED  aS  a  PARAMETER  To 

PLOT  The  LIFT,  DRAG,  *ND  PITCHING  MOMENT  VERSUS  ANGLE 

of  attack  for  the  three  shapes,  the  lift,  drag* 

and  PITCHING  MOMENT  COEFFICIENTS  WERE  PLOTTED  FOR 
angles  of  ATTACK  FROM  ♦»  DEGREES  to  -90  0EGREE5. 
the  change  in  slopes  of  the  pitching  moment  of  both 
RECTANGLES  and  CYLINDERS  WAS  SMOOTH  AND  gradual 
indicating  no  Rapid  changes  in  static  stability. 

BY  USING  A  VERY  FLAT  NOSE  FAIrJNG,  IT  *aS  POSSIBLE 

AT  0  DEGREES  ANGLE  OF 
The  FORCES  AT  TH£  LARGER 

f  11 1 


TO  REDUCE  THE  DRAG  BY  30* 
ATTACK  WITHOUT  INCREASING 


ANGLES  OF  ATTACK.  UUTHOR) 
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unclassified  report 


DESCRIPTORS:  (.HELICOPTERS,  FORMATION  FLIGHT!, 

(•vertical  take-off  planes,  turning  flight), 

(•short  take-off  planeSi  equations  of  moTiOnj, 
approach,  aircraft  landings,  Flight  paths, 

MATHEMATICAL  models. 

TRAnSF0RmaTI0NS(MATH£HATICS)  ,  Si  IDE  PATh 
SYSTEMS,  TAKE-oFF.  INSTRUMENTATION,  ELECTROSTATIC 
FIELDS  (U) 

Identifiers;  station  keeping,  .management 

INFORMATION  SYSTEMS  cu> 


this  Second 
CONTRACT  da 
the  USaECOM 
five  Tasks: 
fundamental 

CONTROL  loop 


annual  REPORT  of  WORK  DONE  UNDER 
28-QN3  AMC-02N12(E)  IN  SUPPORT  pp 
AVIONICS  LABOR  *  TOR  Y  PROfcRAM  COVERS 

( l )  simple  modeling  AND 

CONSIDERATIONS  of  the  STATION  KEEPING 
are  PRESENTED.  (?)  IN  this  report, 


a  problem  or  considerable  interest  to  people  invoked 
with  improving  existing  steady-state  stol  take-off 
TECHNIQUES  is  DISCUSSED  THEORETICALLY!  MINIMUM 

distance  to  clear  an  obstacle  of  a  given  fixed 

HEIGHT,  (3)  A  SYSTEM  STUDY  OF  LO# 

VISIBILITY  APPROACH  and  LANDING  IS  a  SIMULATION 
OF  THE  CONTROL  CHARACTERISTICS  of  HELICOPTERS 
combined  with  modeled  characteristics  of  The  pilot  to 
determine  guidance  parameters  needed  for  Low 

VISIBILITY  APPROACHES.  H)  *iN  EXAMINATION  OF 
INSTRUMENTATION  REQUIREMENTS  TO  PERMIT  CONTROL  of 
HELICOPTER  *Nd  VTOL  FLIGHT  PERFORMANCE.  (5) 

RESULTS  of  a  preliminary  survey  of  the  phenomenon  of 
TRIBOELECTRICITY  AS  IT  APPLIES  TO  THE  PROBLEM  OF 
HELICOPTER  ELECTRICAL  CHARGING  ARE  REPORTED, 

(AUTHOR)  1 44  (U) 
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DESCRIPTORS;  (.SHORT  TaKE-QFF  PLANES,  DUCTED 
FANS1,  (.DUCTED  FANS,  LIFT),  TURBOJET  ENGLES, 
SPECIFICATIONS,  WINGS.  DESIGN,  INTERFACES  (U> 

identifiers:  *lift  fans  ( u > 

THE  REPORT  PRESENTS  PROPULSION  SYSTEM  COMPONENT 
DESIGN  RE8UIREMENTS  believed  to  BE  NECESSARY  for 
SUCCESSFUL  DEVELOPMENT  OF  OPERATIONAL  LIFT  FAN 
AIRCRAFT.  THE  WORK  WAS  QOnE  FoR  THE  PURpOSg  OF 
IDENTIFYING  LIFT  FAN  AIRFRAME  AND  PROPULSION  SYSTEM 
PERFORMANCE  AND  INSTALLATION  INTERFACES.  THE 
FEQUlREMENTS  PRESENTED  IN  The  REPORT  REFLECT 
EXPERIENCE  GAINED  FROM  THE  XV-5A  LIFT  fan 
AIRCRAFT  FLIGHT  TEST  PROGRAM.  (AUTHOR)  (U) 
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HORIZONTAL-AXIS  ROTaTING-WING  AERONAUTICAL 
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DESCRIPTORS:  (*SHORT  TAKE-OFF  PLANES,  *REVlEWS{ ' 

(•ROTARY  wings,  SHORT  TAKE-OFF  PLANES )  ,  VERTICAL 

take-off  planes,  lift,  rotation,  Magnus  force, 
AUTOROTATION,  PROPELLERS(AERIAl) *  TURBINES* 

DESIGN,  MARINE  PROPULSION,  AIRfOJLS,  flaps. 

GLIDERS,  DECELERATION,  RESEARCH  PLANeS  <U> 

identifiers:  haRwasihorizontal  axis  rotating 
MNG  AERONAUTICAL  SYSTEMS  I  ,  ^HORIZONTAL  AXIS 
ROTATING  WING  AERONAUTICAL  STSTEMS,  ROTaRY  WING 
AIRcPaFT,  WINDMILLS.  DHC*S  AIRCRAFT,  C-5 
AIRCRAFT,  CYCLOGIRQ  AIRCRAFT,  hEL I  COPLANES .  X-I9 
AIRCRAFT,  x-lOO  AIRCRAFT,  MAGNUS  EFFECT 
airfoils  <U» 


AMONG  The  purely  AERONAUTICAL  APPLICATIONS,  NEAR- 
HOrIZOnTac  AXIS  AS  WELL  AS  HORIZONTAL  AXjS  DEVICES 
are  CONSIDERED*  the  former  COVER  the  RADIAL-LIFT 
propellet  or  *self-propelling.  wing i  the  latter  cover 

MAGNUS  EFFECT  AND  RELATED  SYSTEMS, '  CYCLOGIrO 
SYSTEMS  and  HORJZONTAL-AXiS  PrOPELLER  SYSTEMS  WITH 
CYCLIC  PITCH.  A  LIMITED  INVESTIGATION  OF  Non- 

aeronautical  applications  of  harwas  is  also  made, 

WHICH  COVERS  WlNG-ROTOR  TYPE  wINDMIlLS,  CTCLOGIRO 
WINDMILL  TURBINES,  MAGNUS  EFFeCT  SHjP  PROPULSION 

and  cycloidal  Ship  propulsion,  approximately  1200 

REFERENCES  are  LISTED,  a  SERIES  OF  CROSS-INDEX 
tables  is  also  includeo  tq  provide  a  ouic*  means  for 

THE  READER  TO  DETERMINE  THE  CONTENT  ANO  AVAILABILITY 
OF  THE  REFERENCES.  AN  ANALYSIS  OF  ThE  VARIOUS  LIFT 
SYSTEMS  PERTINENT  To  THE  HARWaS  FIELD  IS  Made  WITH 
A  VIEW  JO  POTENTIAL  A|R  VEHICLE  APPLICATIONS.  OVER 

20  original  aeronautical  applications  are  identified 

and  EVALUATED  IN  THE  LIGHT  OF  RECENT  ADVANCES  IN 
POWER  PLANTS,  -jdfi  C U ) 
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SEP  69, 
(BROWN, 


unclassified  report 


DESCRIPTORS;  (*SHORT  TaKE-OFF  P.ANES,  AERODYNAMIC 
CHARACTERISTICS),  (^AMPHIBIAN  PLANES, 

•PROPULSION),  optimization,  advanced  PLANNING, 

CANARD  configuration,  LIPT, 

PROGRAMMING (COMPUTERS) ,  TURBOFaN  ENGINES. 

AERODYNAMIC  CONTROL  SURFACES,  WEIGHT,  DUcTS  (U) 

THE  PURPOSE  OF  THE  STUDY  WAS  TO  INVESTIGATE 

aerooynamic-propulsion  concepts  applicable  TO  THE 

CANARD  CONFIGURATION  STOL  AIR-SEA  CRAFT,  And  IN 

particular  to  develop  and  use  a  methodology  por 

OPTIMIZING  COMBINATIONS  Of  DIRECT  Lift  and  AUGMENTED 
wing  lift,  a  computer  program  was  developed  that 
optimized  the  propulsion  system  by  maximizing  the 

AIRPLANE  RADIUS  FOR  A  GIVEN  MISSION  AND  A  FIXED 
INITIAL  AIRPLANE  WEIGHT.  (AUThOR)  (U) 
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UNCLASSIFIED  REPORT 

supplementary  notes  edited  trans.  of  vazduhoplovni 
glasnik  (Yugoslavia)  ni  p2m-3R  1968. 

DESCRIPTORS:  UJ£T  FIGHTERS,  USSR),  (*ATTACk 

BOMBERS,  USSR),  AERODYNAMIC  CHARACTERISTICS, 

swept-back  wings,  delta  wings,  supersonic  planes, 
short  Take. off  planes,  vertical  take-off  planes, 
variabUe-sweep  wings,  statistical  analysis. 

YUGOSLAVIA  , 

identifiers:  translations  , 

THIS  Article  deals  WITH  MATERIAL  WHICH  APPEARED  in 
FLUGWElt  (NO.  12,  1947)  AND  InTERAVJA  ( nO 
9.  1947,  and  COVERS  SOVIET  FlfiHTERS  AND  FlGHTER- 
BOMBERs  FROM  1950  To  1945.  I LLUSTRATED  aRE  THE 
E-166  (EXPERIMENTAL  PLANE  FROM  THE  MlLOYAN 
DESIGN  GROUP),  a  SUKHOY  S I NGLe-ENG I NE  JET  FIGHTER 
(MIG  2||,  A  SUKHOY  TWIN-ENGINe  jET  PURSUIT 
PLANE,  a  PLANE  WITH  VARIABLE  wINGS  BASED  0N  THE  SU- 
7B,  A  LATER  VERSION  Of  THE  SAmE,  ANd  A  LONg-RaNGE 
TWJN-UET  PURSUIT  plane  FLYING  at  2.8-3  TIMES  THE 
SPEED  OF  SOUND.  THESE  PLANES  ARE  COMPAReD  IN 
AVAILABLE  DETAIL  WITH  PLANES  OF  WESTERN 
MANUFACTURE,  STOL  *N0  VTOL  TYpE5  ARE  ALSO 
MEnTiOnd.  THE  AUTHOR  NOTES  THe  UNUSUALLY  LARGE 
number  of  planes  projected  in  the  ussr,  he 
mentions  the  hawker. SIDDELEY  P-H27  AS  the  most 
SUCCESSFUL  plane  OF  ITS  TYPE  aNO  DISCUSSES  THE  F- 
lll.  mIRAGE  G,  and  YF-ll.  HE  cONCLU0ES  THAT 

the  large  number  of  new  soviet  prototypes  indicates 

that  The  USSR  is  again  LAYING  GREAT  STRESS  on 
SUPPORTING  AIRCRAFT,  (AUTHOR)  { 
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AD-637  133 

•SELL  AEROSTSTENS  CO  BUPPALO  N  T 
•  «  • 

2023  917002 

CONTROL  CHARACTERISTICS  OF 
V/STOl  aircraft  IN  transition 
aD-283  081 


•BOEING  CO  HORTON  PA  VERTOL  DIV 
•  «  • 

R  276 

research  procRa*  vo  determine 
the  feasibility  and  potential  of 
the  ground  effect  take-off  and 

LANDING  (GETOL>  CONFIGURATION 
<TREC0H-TR-*2-43-V0L-2> 

AD-nOI  106 

•  •  • 

R27* 

RESEARCH  PROGRAH  to  determine 
the  FEASIBILITY  and  POTENTIAL  of 
THE  ground  EFFECT  TAKE-OFF  and 
land*  1G  (GETOL)  CONFIGURATION, 

VOl'.  rtt  I 

I  l.'.itC0M-TR-42-4>-V0L-I » 

A--90I  199 

»  •  • 

R-S32 

investigation  op  an  isolated 
MONOCYCLIC  V/STOL  PROPELLER 
PERFORMANCE  AND  OSCILLATORY  STRESS. 
<USAAVLABS-TR-69.A0> 

AD-429  697 

•IOCInG  CO  PHILADELPHIA  PA  VCRTOL 
DIV 

*  •  * 

D2I0-1020I-I 

STOL  HICK-LIFT  DESIGN  STUOV. 
VOLUME  I,  STATE-OF-THE-ART  REVIEW 
OF  STCL  AEROOTNamIC  TECHNOLOGY. 
<AFFDL-T»-7I-2*-V0L-I» 

AO-729  IBS 

*  •  • 

0210-10201-2 

STOL  HIGM-LIFT  DESIGN  STUDY. 
VOLUME  II.  *I»L106»APHY, 
lAFFDL-TR-7t-26-V0L-2> 

AD-729  184 

4BUNKER-RAR0  CORP  CAMOGA  PARK  CALIF 
•  •  • 

COl Jl-BUI 

ARMY  AIRCRAFT  VOICE-WARNING 
SYSTEM  5TUDY. 
t  MEL-TM-t-48  > 

AO-667  929 


•BUREAU  or  NAVAL  weapons 


0-* 

UNCLASSIFIED 


UNCLASSIFIED 


CEN-DA7 


HYOROIALL1STICS  ADVISORY  COMMITTEE 
WASHINGTON  DC 

•  •  • 

NAV*£PS-R5  17 
ESTIMATION  OF  SToL  A/C  TaKE-OFF 
0 I  ST  ANCES. 

AD-403  375 

•CENTER  FOR  NAVAL  ANALYSES  WASHINGTON 
0  C  OPERATIONS  EVALUATION  GROUP 
•  •  • 

IRHlS 

STATUS  OF  V/STOL  TECHNOLOGY 
AO-275  5C7 

•CIVIL  AERONAUTICS  ROARO  WASHINGTON  0 
C 

•  •  « 

CIVIL  AERONAUTICS  BOARD 

f .ann i ng  study:  stol-vtol  air 

TRANSPORTATION  SYSTElS, 

AO-7  2  I  I  44 

•CORNELL  AERONAUTICAL  LAS  INC  BUFFALO 
N  Y  FLIGHT  RESEARCH  DEFT 
•  •  • 

BACSGSOulO  INFORMATION  ANO  USER 
CUIOE  FOR  HIL-F-RJ3B0-H1LITARY 
SPECIFICATION  —  F(.  Y  I  NS  SJaLITIeS 
OF  PlLOTEC  V/STOL  AIRCRAFT, 

( AFFDl-TR-70-08) 

AO-885  535 

•CORNELL  AERONAUTICAL  LaB  INC  BUFFALO 

N  v 


CAL/USAAVLABS  SYMPOSIUM 
proceecinss.  aerodynamic  PROBLEMS 
ASSOCIATED  •  1 TH  V/STOL  AIRCRAFT. 
VOLUME  I.  PROPELLER  ANO  ROTOR 
AERODYNAMICS.  HELO  JUNE  22,  154*i 

statleR'HIlton  motel,  buffalo,  nE* 

YORK. 

AO— 457  542 

•  •  • 

CAL/USAAVLABS  SYMPOSIUM 
RROcEEOINOS.  AERODYNAMIC  PROBLEMS 
ASSOCIATED  »ITH  V/STOL  AIRCRAFT. 
VOLUME  II.  PROPULSION  AND 
INTERFERENCE  AERODYNAMICS.  kELD 
JUNE  23,  1564.  5TA i LFR-HILTOH 


MOTELS  BUFFALO,  HER  YORK. 

AO-457  543 

•  •  • 

CAL/USAAVLABS  SYMPOSIUM 
PROCEEDINGS.  AERODYNAMIC  problems 
ASSOCIATED  »ITH  V/STOL  AIRCRAFT. 
VOLUME  III.  AERODYNAMIC  RESEARCH 
ON  BOUNDARY  LAYERS.  HELD  JUNE  2*', 
154*;  STATLER-HILTON  HoTELi 
BUrFALO,  NE*  YORK. 

AO-457  54*1 

•  •  • 

CAL/USAAVLABS  SYMPOSIUM 
PROCEEDINGS.  AERODYNAMIC  problems 
ASSOCIATED  "ITH  V/STOL  AIRCRAFT. 
VOLUME  IV.  PANELS  ON  RECOMMENDED 
V/STOL  AERODYNAMIC  RESEARCH,  PANEL 
SUMMARIES,  FEATURED  SPEAKERS,  ANO 
TECHNICAL  PAPER  OISCUSStONS.  HELO 
JUNE  22-25,  15*4,  STATLER-HILTON 
HOTEL;  BUFFALO,  ME*  YORK. 

AD-457  545 

•  •  • 

At  1150  A  7 
THE  INFLUENCE  of  two- 
OlhEHSlONAL  STREAM  SHEAR  ON  AIRFOIL 
max inyH  lift 

I TRECOH-TR-* I “53  > 

AC-263  557 

•  •  • 

CAL-BB-2525-F-I 
THE  GENERATION  OF  A  MILITARY 
SPECIFICATION  FOR  Ft-YIHG  QUALITIES 

of  piloted  v/stol  aIrcraft-hil-f- 
•3300. 

1AFFdL-TR-7I-23> 

AD-735  754 

•  •  • 

CAL-BM-2820-F-1 
development  OF  ADVANCED 
TECHNIQUES  FOR  the  IDENTIFICATION 
of  V/STOL  aircraft  stability  and 
control  parameters, 
ad-730  121 

•DAYTON  uNIV  OHIO  '  RESEARCH  INST 
•  •  • 

DEVELOPMENT  AND  EXPERIMENTAL 
EVALUATION  OF  A  RETRIEVAL  SYSTEM 
for  air  force  Control-display 
Information. 


0-7 

unclassififd 


OEN-EPS 


UNCLASSIFIED 


(A'FOL'TR-67-1 19) 

AO-66?  7>6 

•  •  • 

method  for  the  prediction  op 
performance  of  STOl  high  lift 

SYSTEMS  near  MAXIMUM  LIFT 
COEFFICIENT. 

(AFF0L-TR-7i« 169) 

AD-790  976 

•  «  • 

UORt-TR-71-98 
RUNWAY  DISTRIBUTION  STUDY 
(SELECTEO  COUNTRIES). 

AD-792  093 

*  ♦  • 

UDRI-TR-72-22 
RUNWAY  DISTRIBUTION  STpOY 
(EUROPEAN  COUNTRIES). 

AO-792  096 

•DENVER  UN  I V  COLO  COLL  OF  ENGINEERING 
•  •  • 

automatic  stabilization  for 
v/stol  aircraft  in  the  vertical 
flight  mode. 

AO-700  900 

•DEPARTMENT  OF  TRANSPORTATION 

WASHINGTON  o  C  SYSTEMS  DEVELOPMENT 
AND  TECHNOLOGY 

•  •  • 

DOT-OS-1  0075 

AIRLINE  VIE#  OF-.STOL  SYSTEM 
REQUIREMENTS. 

/  )-7r 2  963 

•DEUTSCHE  FORSCHUNGSANSTALT  FuER  LUFT- 
UND  RaUMT AHRT  E  V  BRUNSWICK  (W£ST 
GERMANY)  INSTITUT  FUER 

strahlantriebe 

•  •  * 

OF  l-229 

STRAHLDEFLEXIOM  z'JR  S/vTOL- 
SCHuBYEKTORSTEUeRUrG  (JET 
DEFLECTION  for  S/VTOL  thrust  vector 
CONTROL) i 
AO- 728  998 

•DOUGLAS  AIRCRAFT  CO  LONG  BEACH  CaLIF 
•  •  * 

A  FLIGHT  SIMULATOR  study  OF 


STOL  TRANSPORT  LATERAL  CONTROL 
characteristics. 

(FaA-RD-70-61 ) 

AD-71?  !?6 

•  •  • 

A  FLIGHT  SIMULATOR  STUDY  OF 
STOL  TRANSPORT  DIRECTIONAL  CONTROL 

characteristics. 

<  FaA-RO-7 1 -8 1 > 

AO-732  S70 

•DOUGLAS  AIRCRAFT  CO  INC  LONG  BEACH 
CALIF 

•  •  • 

A  STUDY  OF  ROUGH-TERRAIN- 

jnduced  structural  landing  loads. 

<TrECoH-TR-*?-*8) 
ad-920  06? 

•DYNASCIENCES  CORF  FORT  WASHINGTON  PA 
•  •  * 

DCR-I61 

CHARTS  FOR  ESTIMATING 

aerodynamic  forces  on  stol  aircraft 

WINGS  IMMERSED  tN  PROPELLER 
SLIPSTREAMS* 
ad-679  722 

•  •  • 

DCR-i7R 

AN  INVESTIGATION  OF  PROPELLER 
SLIPSTREAM  EFFECTS  ON  V/STOL 
aircraft  performance  AND  STABILITY. 

(USAAVLABS-TR-69-8I ) 

AD-629  6?7 

•DYNASCIENCES  CORF  FORT  WASHINGTON  PA 
•  •  • 

DCR-127 

EFFECTS  OF  PROPELLER  SLIPSTREAM 
ON  V/sTOl  AIRCRAFT  PERFORMANCE  AND 
STABILITY. 

(TREC0M-TR6R  R7> 

AD-608  186 

•EPSCO  INC  WESTWOOD  MASS 
•  •  • 

STOL  AIRCRAFT  INSTRUMENT 
LANDING  SYSTEM. 

IFAA-RD-71-17) 

AO-725  70? 


0-8 

UNCLASSIFIED 


UNCLASSIFIED 


FEd-FEU 


•federal  aviation  administration 

OKLAHOMA  ClTT  OkLA  NATIONAL  FLIGHT 
INSPECTION  OIV 

•  •  • 

EVALUATION  OF  MOc'EAL  STOL 
DEMONSTRATION. 

AO-689  106 

•federal  aviation  administration 
Washington  o  c  aircraft 
DEVELOPMENT  SERVICE 
•  •  • 

FAA-AOS-25 

an  ECONOMIC  ANALYSIS  of 
commercial  VTOl  and  STOl  TRANSPORT 
aircraft. 

ad-619  598 

•  •  • 

FAA-AOS-26 

STOL-V/STOL  CITY  CENTER 
TRANSPORT  AIRCRAFT  STUDY. 

AO-619  585 

•  •  » 

FAA-A0S-79-V0L-1 
TECHNICAL  AND  ECONOMIC 
EVALUATION  OF  AIRCRAFT  for 
INTERCITY  SHORT-HAUL 
transportation,  volume  i. 
ad-691  506 

•  •  • 

FAA-ADS-79-V0L-2 
TECHNICAL  And  ECONOMIC 
evaluation  of  aircraft  for 
intercity  short-haul 
transportation,  volume  ii. 

AO-691  50? 

•  •  • 

FAA-ADS-79-V0L-3 

technical  ano  economic 

evaluation  of  AIRCRAFT  for 
intercity  short-haul 

TRANSPORTATION.  VOLUME  1 1 1 • 

AD-691  508 

•FEDERAL  AVIATION  ADMINISTRATION 
WASHINGTON  D  C  SYSTEMS  RESEARCH 
ANO  DEVELOPMENT  service 
•  •  • 

TAA-RO-66-56 
V/STOL  APPROACH  SYSTEM. 

AO-659  510 


•  •  • 

FAA-RD-6Y-68 

VTOL  ANO  STOL  SIMULATION  STUDY. 

AD-670  006 

•  »  • 

FAA-RD-70-61 

A  FLICKT  SIMULATOR  STUDY  OF 
STOL  TRANSPORT  LATERAL  CONTROL 
CHARACTERISTICS. 

AD-71J  1?* 

•  •  • 

FAA-RD-70-67 

TECHNICAL  FEASIBILITY  OF 
FLOATING  INTERIH  MANHATTAN 
STOLPORT. 

A0-7JJ  22? 

*  •  • 

F  AA-PD-7 1-17 

STOL  AIRCRAFT  INSTRUMENT 
LANDING  SYSTEM. 

AD-725  705 

•  •  • 

FAA-R0-7I-81 

A  FLIGHT  SIMULATOR  STUDY  OF 
STOL  TRANSPORT  DIRECTIONAL  CONTROL 
CHARACTERISTICS. 

AD-7?2  570 

•  •  • 

FAA-RD-71-96 

ANALYTICAL  STUD?  OF  THE 
ADEQUACY  OF  VOR/dHE  AND  DmE/DME 
GUIDANCE  SIGNALS  FOR  V/STOL  AREA 
navigation  ;n  the  los  angeles  area. 

ad-7?*  ?99 

•  •  • 

FAA-RD-72-9 

EVALUATION  of  STOL  MODULAR 
instrument  LANDING  SYSTEM  ( MOD  I LS  ) . 

AD-79?  555 

•  •  • 

FAA-RD-72-15 

EVALUATION  OF  STOL  INSTRUMENT 
LANDING  SYSTEM  ( T*L*R  IV). 

AO-790  06? 

•FEDERAL  AVIATION  ADMINISTRATION 
WASHINGTON  D  C  OFFICE  OF  NOISE 

abatement 

•  •  • 

FAA-N0-69-I 

CONFERENCE  ON  STOL  TRANSPORT 


0-9 

UNCLASSIFIED 


Flt-HOs 


UNCLASSIFIED 


AIRCRAFT  NOISE  CERTIFICATION, 

AO-60?  610 

♦  •  • 

FAa-NO-70-5 

effective  perceived  noise  Level 
evaluated  for  stol  a«o  other 
aircraft  sounds. 

AO-726  962 

♦  ♦  • 

FAA-N0-70-1R 

comparison  of  a18  pollution 
from  aircraft  ANO  AUTOMOBILES 
(PROJECT  EAGLE). 

AD-7 | ?  91? 

?PU<>HT  OYNAHICS  RESEARCH  CORP  BURBANK 
CALIP 

♦  •  • 

TR-71-06-0! 

a  jet  flap  oIFfusER  ejector. 
(AFFOL-TR-71-66 ) 

AO-726  596 

’POREIGN  TECHNOLOGY  DIV  KRIGMT- 
r.UTERSON  AFB  OHIO 

•  ♦  • 

FTD-HT-23-169-69 
THE  EAHIBITION  OF  new  soviet 
fighters  ano  fighter-bombers; 

AD-863  96? 

•  •  • 

MCL  I ?92 

GAS  TURBINE  ENGINES  IN  SHORT  OR 

vertical  take-off  and  landing 

AIRCRAFT 
AD-266  771 

•PRANK  J  SEILER  RESEARCH  LAB  UNITED 
STATES  AIR  FORCE  ACADEMY  COLO 
♦  ♦  • 

SRL-TR-7 1-0003 

NONLINEAR  VORT£X  interactions 

ON  «ING-CANaRD  CONFIGURATIONS, 
AD-719  792 

•pulton  (Robert  ei  jr  ne"ton  conn 
•  ♦  • 

FULTON  AlR-TO-GRCUNO  PICKUP 
SYSTEH  FOR  CARIBOU  AIRCRAFT. 

( TREC0K-TR69  1 7 1 
A0-600  500 


•general  oynahics/convair  san  oiego 
CALlr 

c  •  * 

SDC-62-370 

getol  research  program. 

1TREC0M-TR-63-) ) 

AD-921  955 

•GENERAL  EL2CTRK  CO  CINCINNATI  OHIO 

•  •  • 

RESULT?  OF  wind  tunnel  TESTS  OF 
A  FULL  scale  fuselage  MOUNTED,  TIP 
TURBINE  DPIVEH  LIFT  FAN,  VOLUME  2. 
ADDITIONAL  >0  HOURS  OF  KIND  TUNNEL 
TESTS.  SEPTEHBER-OECEHBER  19*0 
<TrECJM-TR-6I-I»-V0'.-2> 

AO- 263  950 

•GEORGIA  INST  OP  TECH  ATLANTA 

•  •  • 

EXPERIMENTAL  AND  ANALYTICAL 

investigations  of  jcvs  exhausting 

INTO  A  DEFLECTING  STREAM, 

*  ArDD-T-2*  2-E  > 

AD-690  091 

•GEORGIA  INST  OP  TECH  ATLANTA  SCHOOL 
OP  AEROSPACE  ENGINEERING 
•  •  • 

GIT-AER-70-7 

AN  EXPERIMENTAL  INVESTIGATION 
OF  A  TURBULENT  JET  IN  A  CROSS  FLOK. 

(arod-t-2:it-E) 

AO-718  796 

•HARRY  DIAMOND  LABS  kashington  D  C 
•  •  • 

HDL-TR-1927 

FLUIDIC  GAS  DIVERTER  VALVES', 
A0-6B6  280 

•MARVARO  UNIV  CAMBRIDGE  HASS  DIV  OP 
ENGINEERING  AND  APPLIED  PHYSICS 
•  •  • 

TR-59? 

CONJUGATE  GRADIENT  METHODS  KITH 
AN  APPLICATION  TO  V/STOL  FLIGHT- 
PATH  OPTIMIZATION. 

60-662  6*6 


•HONEYKELL  INC  MINNEAPOLIS  MINN 


0-10 

UNCLASSIFIED 


UNCLASSIFIED 


HON-LEA 


SYSTEMS  AND  RESEARCH  CENTER 
»  •  • 

1 2» I 2-FR l - VOu- t 

DISPLAY  AND  CONTROL 

requirements  STUDY  FO«  A  V/STOL 
TACTICAL  AIRCRAFT.  VOLUME  I. 

analyses. 

< AFFOL-TR-66-I i«-VOL-I > 

AD-807  697 

•  «  • 

I25I2-FRI-VOL-2 
0 1  SPLAY  AND  CONTROL 

requirements  stuoy  FOR  A  V/STOL 
TACTICAL  AIRCRAFT.  VOLUME  II. 
APPENDIXES. 

« AFFDL-TR-66-I M-VoL-2) 

AD-807  698 

•HONEYRCLL  INC  ST  PAUL  MINN  RESEARCH 
DEPT 

•  •  • 

l 222S-FR ( R  > 

CONCEPTUAL  STUDY  TO  APPLY 
AOVANCED  FLISHT  CONTROL  TECHNOLOGY 
TO  THE  COIN  OR  TRIM  AIRCRAFT. 

AO-7 JO  571 

•HUMAN  ENGINEERING  LAIS  ABERDEEN 
PROVING  GROUND  MO 
•  ♦  • 

mEL-TH- 6-68 

ARMY  AIRCRAFT  VOICE-WARNING 
SYSTEM  STUDY. 

AO-667  92R 

•INSTITUTE  FOR  DEFENSE  ANALYSES 
ARLINGTON  VA 

•  •  • 

IOA/MQ-68-8872 
the  demand  for  intercity 

PASSENGER  TRANSPORTATION  8Y  VTOL 

aircraft,  volume  i:  summary  and 
mEthoo  t 

AO-677  079 

•  •  • 

I0A/HQ-68-887J 

the  demand  for  intercity 
PASSENGER  TRANSPORTATION  by  vtol  . 
aircraft,  volume  il:  appendices, 

AO-677  080 


!DA/HQ-68-«$7*t 

the  demand  for  intercity 
passenger  transportation  by  vtol 
aircraft,  volume  in:  generalized 
aircraft  qemano  by  city  pair, 

AO-677  OBI 

•  •  • 

IDA/HQ-68-8S79 

the  oehand  for  intercity 
passenger  transportation  by  vtol 
aircraft,  volume  iv:  specific 
aircraft  dehand  av  cm  pair, 
ad-677  082 

•institute  for  defense  analyses 

ARLINGTON  VA  PROGRAM  ANALYSIS  0(V 
•  •  • 

R- I NN-VOL-l 

THE  DEMAND  FOR  INTERCITY 

passenger  transportation  by  VTOL 

AIRCRAFT.  VOLUME  1 1  SUMMARY  AND 
METHOD, 

•  I OA /h8 -48-8872 1 
AD-477  079 

»  •  • 

R»  J  NN-VOL-2 

THE  DEMAND  FOR  INTERCITY 
PASSENGER  TRANSPORTATION  BY  VTOL 
AIRCRAFT.  VOLUME  III  APPENDICES, 
UDA/h8-6I-8877> 

AD-477  080 

•  •  • 

R-m-VOL-* 

THE  DEMAND  FOR  INTERCITY 
passenger  transportation  BY  VTOL 
aircraft,  volume  lit:  generalized 
aircraft  demano  by  city  pair, 

C  IDA/h8-6#-8B7«I) 

AD-477  081 

•  •  • 

R-l*t*(-VOL-A 

THE  DEMAND  FOR  intercity 
passenser  transportation  by  vtol 
aircraft.  VOLUME  IV j  specific 
aircraft  DEMAND  by  city  pair. 

<  IDA/M8-68-8B75) 

AD-477  082 

•LEAR  SicGLER  INC  GRAND  RAPIDS  MICH 
INSTRUMENT  djv 

•  •  • 


•  •  • 


0-1  I 

UNCLASSIFIED 


LlN-NAT 


UNCLASSJF  IED 


OKR-44-1221 

RESEARCH  ANo  DEVELOPMENT  0“  A 
CONTROL-DISPLAY  SUBSYSTEM  FOR  A 

tactical  v/stol  «Eap«n  system* 

(AFF0L-TR-46-J18) 

AP-607  591 

•  ♦  « 

&RK-144S 

STATE  OF  THE  *Rt  r0R  V/STOL 

control  o l splat , 

(RTD-T0R4J-41 47| 

AO-417  527 

•L1NG-TEKC0-V0UBHT  INC  DALLAS  TEX 
♦  •  • 

2-55400/4R-947 
FEASIBILITY  STUOyI  XC-142A 
MODIFIED  FOR  OP£N  OCEAN  OPERATION, 
A0-RS7  142 

•lockheed'CalifornIa  co  Burbank 
•  •  • 

LR-22620 

PROPULSION  STUOY  FOR  STOL  AJR- 
SEA  CRAFT. 

AO-862  847 

•MCDONNELL  AIRCRAFT  CORP  ST  LOUIS  NO 
•  •  • 

technical  and  economic 

EVALUATION  of  aircraft  rt'R 
intercity  Short. haul 
transportation.  VOLUME  I. 
(FAA-A0S-74-V0L-1 > 

AD-441  50* 

•  c  • 

TECHNICAL  *110  ECONOMIC 
evaluation  of  aircraft  FOH 
INTERCITY  Short. HAUL 
transportation,  volume  si'. 

(f AA-A0S-7N-V0L-2' 

*0-441  507 

•  •  • 

TECHNICAL  ANO  ECONOMIC 
EVALUATION  of  aircraft  for 

intercity  short-haul 
transportation,  volume  III. 
f FAA-A0S-74-V0L-7I 
AD-44 1  508 

•  •  • 

8-122 


STOL-V/STOL  CITY  CENTER 

transport  aircraft  studv. 

IFaA-aDS-24> 

AD-aH  585 

•NELPAR  INC  FALLS  CHURCH  VA 
•  •  • 

simulation  OF  HELICOPTER  and 
v/stol  aircraft,  volume  V. 
summary  of  final  results, 

!NAVTRADEVCEN-!20*-*> 

AO-415  452 

•  MISSISSIPPI  STATE  UNI V  STATE  collebe 
•  •  • 

the  marvel  PROJECT,  the 
HArVElETTE  AIRPLANE  background  and 
DESCRIPTION, 

(TrEC0M-TR-4?-5<U 
ad-424  17Q 

•MISSISSIPPI  STATE  UNIV  STATE  COLLEGE 
DEPT  OF  aerophysi:s 

•  •  • 

AtROPHTSICS-RR-75 
XV-lIA  DESCRIPTION  AND 
PRELIMINARY  FLIGHT  TEST. 
<UsAAVL*8S-TR-47-2l> 

AO-454  445 

•MISSISSIPPI  STATE  UNIV  STATE  COLLEBE 
DEPT  OF  AEROPHTSICS  AND  AEROSPACE 
engineering 

•  *  • 

AASE-4V-7 

XV-IIA  FLIGHT  TEST  PROGRAM. 
•USAAVLABS-TR-70-77I 
AD— 724  124 

•NATIONAL  AERONAUTICAL  ESTABLISHMENT 
OTTABA  CONTARIOl 

•  •  • 

NAE-LR-50B 

NOISE  STUDIES  FROH  THE  FAN-IN¬ 
RING  MODEL* 

AD-484  944 

•  •  • 

NAE-LR-524 

FLIGHT  ASSESSMENT  OF  a  VARIABLE- 
STABILITY  HELICOPTER  FOR  STOL 

simulations  and  evaluation  of  the 


0-12 

UNCLASSIFIED 


UNCLASSIFIED 


HAT-HAT 


INFLUENCE  of  SEVERAL  LATERaL- 
oirectional  stability  DERIVATIVES. 
(NRC-10953) 

AD-697  I?| 

•  ♦  • 

NAE-LR-5J7 

observations  of  tunnel  flo* 
separation  induceo  by  an  impinging 

JET, 

AD-7  1  *t  938 

•NATIONAL  AIRONAUTicS  ano  space 
administration  Washington  d  e 
•  •  • 

TN  0  862 

A  FLIGHT  EXAMINATION  of 
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aircraft,  volume  i v ;  specific 
AIRCRAFT  DEMAND  by  city  pair,* 
AD-677  082 

•CLEAR  air  TURBULENCE 
SHORT  TAKE-OFF  PLANES 

take-off  and  lancing  critical 

ATMOSPHERIC  TURBULENCE  <tolcat> 
ANALYTICAL  INVESTIGATION.* 

AO-375  272 

•CONTROL  STSTENS 

A  FLIGHT  EXAMINATION  OF 

operating  problems  of  v/stol 
aircraft  in  STOl-T/PE  landing  ano 
APPROaC* 

AO-257  800 

•convertible  AIRPLANES 

lo»  speed  frce  air  tests  of  a 
•OAERED  .165  scale  FOUR  ENGINE 
TILT  RING  V/STOl  MODEL* 

AO-276  509 

•CONVERTIBLE  PLANES 
handling 

ANALYTICAL  Study  of  v/stol 
handling  SUaLIT'ES  in  hover  and 

TRANSITION. 

AD-62®  *99 

•DUCTED  FANS 
LIFT 

suggested  specification  FOR  A 
lift  FAN  PROPULSION  system,* 

AO-95 /  *5* 


PROPELLER  NOISE 

NOISE  STUDIES  FROM  THE  FAN-IN- 
CInG  MODEL,* 

AD-68*  96* 

•early  RARNINS  SYSTEMS 

VOICE  COMMUNICATION  SYSTEMS 

ARMY  AIRCRAFT  VO t CE-RARN I NG 
SYSTEM  STUDY.* 

AD-667  92m 

•EASTERN  EUROPE 
LANDING  FIELDS 

RUNRAT  DISTRIBUTION  STUDY 
(SELECTED  COUNTRIES!. • 

AO-7M2  097 

•ECONOMICS 

AIR  TRANSPORTATION 

technical  and  economic 
evaluation  of  aircraft  for 

INTERCITY  SHORT-HAUL 
TRANSPORTATION.  VOLUME  !.* 

AO— 4M !  *06 

TECHNICAL  and  economic 
evaluation  of  aircraft  for 
intercity  short-haul 
TRANSPORTATION.  volume  II. • 

AO— 6* 1  *07 

TECHNICAL  and  ECONOMIC 
EVALUATION  of  a i rcratt  for 
INTERCITY  SHORT-HAUL 
TRANSPORTATION.  VOLUME  lit.* 

AD-6* I  *08 

•EXHAUST  GASES 
AIR  POLLUTION 

COMPARISON  OF  *!*  POLLUTION  FROM 
AIRCRAFT  and  AUTOMOBILES  (PROJECT 
EAGLE) •* 

AC-717  917 

JETS 

A  REVIEW  OF  JET  EFFLUX  STUDIES 
APPLICABLE  to  V/STOL  AIRCRAFT,* 
A0-4*8  *»2 

•EXTERNAL  STORES 

AERODYNAMIC  CHARACTERISTICS 

the  aerodynamic  characteristics 
OF  NON-ASROOYSAMIC  shapes.* 
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FLA-GLI 


AO?838  82? 


•flaps 

STOL  CHARACTERISTICS  OP  A 
cT2PfLhER"0RlV£N‘  AS»ECT-RaTIO-.0, 

straight-wing  airplane  with 
boundary-layer  control  flaps;  as 
estimated  from  large-scale  wino- 
tunnel  tests* 

AO-258  268 


•Flight  control  systems 
design 


DESIGN  OF  a 
CONTROL  SYSTEM 
in  THE  landing 
AO-  7  *42  jin 


LONGITUDINAL  flight 
FOR  A  STol  transport 

CONFIGURATION,* 


ROLL 

A  FLIGHT  SIMULATOR  STUOY  OP  STOL 

transport  lateral  control 

CHARACTERISTICS.# 

AO-7 l 3  138 


SHORT  take-off  planes 

conceptual  study  to  apply 
aoyanced  flight  control  technology 

TO  THE  COIN  OR  TRIM  AIRCRAFT,* 

AO- 730  57 1 


A  FLIGHT  SIMULATOR  STUDY  OF  STOl 
PACTIONAL  CONTROL 
CHARACTERISTICS.* 

AO-732  570 


stabilization  systems 

automatic  STABILIZATION  For 
V/STOL  AIRCRAFT  IN  ThE  VERTICAL 

flight  mode,* 

AD-70C  900 


•flight  paths 

OPTIMIZATION 

CONJUGATE  GRaOIeNT  methods  WjTH 
AN  APPLICATION  to  V/STOU  FL I GHT- 

path  optimization.. 
ad-662  686 


SHORT  TAKE-OFF 

evaluation 
DEMONSTRATION. 
*0-689  106 


planes 

of  MOC/EAL  STOL 


•FLIGHT  SIHUL.*TORS 

simulator  study  of  longitudinal 
control  and  FLIGHT-HANDLING 
CHARACTERISTICS  of  V/STol  MRCRaFT 

during  transition  f*oh  mover  t0 
level  flight. 

ad-283  081 
HELICOPTERS 

FLIGHT  assessment  of  A  variable- 
stability  helicopter  for  stol 

SIMULATIONS  ANO  EVALUATION  of  THE 

Influence  of  several  lateral- 
directional  stability  derivatives.. 

19] 


•FLIGHT  testing 
INSTRUMENTATION 

flight  test  instrumentation  for 

‘'''STOL  AIRCRAFT,# 

AD-6S2  926 


-flow  separation 

JETS 

Observations  of  tunnel  flow 
separation  induced  BY  an  impinging 
jet,* 

AD-7J9  938 


lift 

METHOD  FOR  The  PREDICTION  of 
PERFORMANCE  OF  STOL  HIGH  LIFT 

systems  near  maximum  lift 
coefficient.* 

ad-790  976 


•FLUIDICS 

BUTTERFLY  VALVES 

FLUIDIC  GAS  DIVERTER  VALVES.* 

AO-686  280 


•GAS  TURBINES 

gas  turbine  engines  in  short  0r 
Vertical  take-off  and  landing 

AIRCRAFT* 

AO-266  771 


•glide  path  systems 
RELIABILITY  I  ELECTRONICS  I 

EVALUATION  OF  stol  MODULAR 

instrument  landing  system 
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img  ,:ls».» 

AO -;«o  555 

Short  take-off  Planes. 

'"STOL  APPROACH  SyST£m,» 

AO-659  510 

••ROUNO  IFFCer  MACHINES 
NOISE 

BASIC  MECHANISMS  OF  NOISE 

»l»c!uJi0VY  HELICOPTErS,  V/SToi. 
AIRCRAFT,  AN 0  GROUND  EFFECT 
MACHINES.  tT 

AO-623  199 

short  take-off  planes 

*jngHSithTaRi1f,I!<'S  0r  A  octangular 
ring  rtITH  A  peripheral  JET  IN 

GROUND  EFFECT,  part  III. 

AO-6  i  9  616 

•HEUCOP—R  rotors 
SIMULA. .ON 

SIMULATION  of  HELICOPTER  aNO 

OFSJl«i.AIRCR*FT*-  V0*-UM£  »•  SUMMARY 
of  FINAL  RESULTS. 

A0-6I5  952 

•helicopters 

DEVELOPMENT  OF  METHODS  for 
PREDICTING  V/STol  AIRCRAFT 
CHARACTERISTICS. 

AO-257  57  I 

METHOOS  or  PREDICTING  VTOL/STOL 
AIPC-tArT  CHARACTERISTICS. 

AD-285  079 

AERODYNAMIC  CHARACTERISTICS 
c*l/usaavlabs  Symposium 

AS50f^!rnS*  *£R0DYNAHIC  PROBLEMS 
*  ,S1HC  *  £0  ",TH  V/STOL  AIRCRAFT. 

!co^E  1  *  PR0pELLER  ANO  ROTOR 
AERODYNAMICS.  HELD  JUNE  22,  1964, 

TORK^  HILT°N  M0T£<-'  ^FFALO.  NER 
AO-657  562 

cal/usa-vlabs  Symposium 

S-nr^irnS‘  /^DYNAMIC  PROBLEMS 

CoLupi M  *'IH  V/ST0L  AIRCRAPT. 

°  ^  H*  PROPULSI  ON  ANO 
INTERFERENCE  AERODYNAMICS.  HELC 
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June  23,  1966,  S T A TLER-H I LTON 

hotel,  buffalo,  ne»  tork,. 

AD-657  563 

CALFUSAAVLABS  SYMPOSIUM 
PROCEEDINGS.  AEROoYNAM I c  PROBLEMS 
^SOCIATED  WITH  VFST0L  AIRCRAFT. 
^OlUHE  III,  AERODYNAMIC  RESEARCH 
ON  BOUNDARY  LAYERS.  HELD  JUNE  29. 
J»66,  STATLER-HILTON  HOTEL^ 
BUFFALO,  NEW  YORK,. 

*0-657  569 

CALFUSAAVLABS  SYMPOSIUM 
PROCEEDINGS.  AERODYNAMIC  problems 

vn?^IAI£°  "tTH  V/ST0L  AIRCRAFT. 
OlUHE  IV.  PANELS  ON  RECOMMENDED 
y/stol  aerodynamic  research,  panel 
summaries,  featured  speakers,  and 

TECHNICAL  PAPER  OISCUSSIONS.  HELD 
JUNE  22-29,  1966,  STATLER-HILTON 

hotel,  Buffalo,  new  york.. 

*0-657  565 

calftrecom  symposium  proceedings 

YOl  It.  DYNAMIC  LOAD  PROBLEMS 
*5S0C I ATEO  *1 TH^hEl ICOPTErs  ANC 
YFSTOl  hIRCRAFV,  JUNE  26-28. 

buffalo,  n,y,» 

AO-619  971 

Calftrccom  Symposium  proceedings 

YOl  111.  DYNAMIC  LOAD  PROBLEMS 
associated  WITH  HELICOPTERS  AND 
YFSTOL  AIRCRAFT,  JuNE  26-28, 

BUFFALO,  N, Y  » • 

*0-819  972 

£*«LY  WARNING  SYSTEMS 

*Rmy  aircraft  voice-warning 

SYSTEM  STUDY.. 

*0-60  929 

plight  simulators 

FLIGHT  assessment  of  a  variable- 
stability  HELICOPTER  for  sTOL 
SIMULATIONS  AND  EVALUATION  OF  the 

influence  of  several  LATERAL- 
oirectional  stability  derivatives.. 

^''"6  9  7  1  9  J 

FORMATION  flight 

'He  Princeton  Pennsylvania  army 
Avionics  research  program.. 

*0-899  579 
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INF-JET 


NOISE 

BASIC  MECHANISMS  OF  NOISE 
GENERATION  BY  HELICOPTERS,  V/STOL 
aircraft!  AnO  GroUnO  EFFECT 
machines. 

AD-62?  I«8 
SIMULATION 

SIMULATION  Of  HELICOPTER  AND 
V/STOL  AIRCRAFT',  VOLUME  V.  SUMMARY 
OF  FINAL  RESULTS'. 

AD-615  952 

•INFORMATION  RETRIEVAL 
EFFECTIVENESS 

DEvetOPMENT  and  EXPERIMENTAL 
evaluation  of  a  RETRIEVAL  system 
FOR  AIR  FORCE  C gNTROl -0  I SmL A Y 
INFORMATION.* 

AD-661  756 

•Instrument  landings 

MICROWAVE  EQUIPMENT 

stol  aircraft  instrument  landing 
system.* 

AO-725  705 

short  take-off  planes 

evaluation  Of  Stol  MODULAR 
INSTRUMENT  LANDING  sys'em 
(MODlLSl .* 

AD-793  555 

•Interference 

tables  of  interference  factors 

FOR  USE  In  wind. TUNNEL  ANO  6R0UN0- 
EFFeCT  CALCULATIONS  for  VTOL-STOL 

aircraft,  part  tv  -  wind  tunnels 
HAVING  WIDTH-HEIGHT  RATIO  OF  0.5» 
ad-269  921 

•JET  FIGHTERS 

FACTORS  LIMITING  LANDING 
APPROACH  speed  from  the  VIEWPOINT 
OF  A  PILOT,  TESTS  OF  A  JET  FIGHTER 
WITH  bLOPING  BOUNDARY  LATER 

control  and  a  transport  pith  area 
SUCTION  AND  PROPELLER  SLIP  STREAM 
OEFLECTION. 

AO-276  616 


USSR 

THE  EXHIBITION  OF  N£»  SOVIET 
FIGHTERS  ANO  FIGHTER-BOMseRS-- 

translation. 

AD-863  V63 
•JET  FLAPS 

AERODYNAMIC  CONTROL  SURFACES 

PERFORMANCE  AND  OPERATION  OF 
QUASI  TWO-DIMENSIONAL  JET  FLAPS, 
AD-926  783 

DESIGN 

PRELIMINARY  INVESTIGATION  OF  T ME 
COUNTER-FLOW  JET  FLAP,* 

AD-873  269 

OPERATION  - 

PERFORMANCE,  operation!  AND  USE 
OF  LOW-ASPECT-RATlQ  JET-FlAPPEC 

wings'. 

AD-608  515 
•JET  MIXING  FLOW 

interference 

AN  EXPERIMENTAL  t NVEST . G AT  1  ON  0~ 
A  TURBULENT  JET  in  A  CROSS  FLOW.* 
AO-716  798 

•JET  PUMPS 

COANOA  EFFECT 

A  JET  FLAP  DIFFUSER  EJECTOR.* 
AD-726  596 

PERFORMANCE  I  ENGINEERING) 

WHY  EJECTORS  FOR  AIRCRacT 
PROPULSION-LIFT  SYSTEMS  AND  WHERE 
WE  STAND.* 

AD-772  892 

•  JETS 

EXHAUST  GASE5 

A  REVIEW  OF  jet  EFFLUX  STUDIES 
APPLICABLE  To  V/STOL  AIRCRAFT ,• 
AO-658  932 

FLOW  SEPARATION 

observations  of  tunnel  flow 
SEPARATION  INDUCED  by  AN  IMPINGING 

jet.» 

AO-719  938 
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•LANDING  FIELDS 

SHORT  TAKE-OFF  PlANES 

ru nhat  distribution  stuo* 

(SELECTED  COUNTRIES). • 

Ar-;*(2  092 

PILOT  STuoT  of  RESPONSE  of  CV-2 
aircraft  to  irregular  terrain.* 

A0-S18  980 

WE3YERN  EUROpe 

HUNAAY  distribution  study 
(European  countries)’.* 

A 0- 7 M 2  094 
•LANDINGS 

STOL  CHARACTERISTICS  OF  A 
rROoELLtR-wRI V£Ni  ASPEC T-RA T I  0- 1 0 , 
STRAIGHT-WING  AirPlAnE  RITh 
boundary-layer  CONTROL  FLAPS,  AS 
ESTIMATED  FROM  LARGE-SCALE  »IND- 
TUNNEl  tests* 

AO- 25  0  248 
•LIFT 

TM£  INFLUENCE  Or  TRO-0 1 HENS  I ONAl 
stream  Shear  on  airfoil  haaIhum 
lift* 

AD-263  597 

AEROOYNAMIC  CONFIGURATION? 

assessment  Of  lift  AUGMENTATION 
DEVICES.* 

AD-720  259 

FLO*  SEPARATION 

METHOD  FOR  The  PREDICTION  OF 
PERFORMANCE  OF  STOl  mJGh  lift 
SYSTEMS  near  maximum  LIFT 

COEFFICIENT.. 

A0-7M0  876 

•LOAD  DISTRIBUTION 

development  OF  HEyMODS  for 
PREDICTING  V/STOL  AIkCRaFT 
CHARACTERISTICS* 

AC-257  571 

•MICRORAVE  E8UIPMENT 
INSTRUHENT  LANDINGS 

stol  aircraft  Instrument  l*noing 
system.* 


AO-725  705 
•MODEL  TESTS 

APPLICATION  OF  SMALL-SCALE 
PROPELLER  TEST  DATA  TO  V/STOL 
aircraft  design. 

AD-270  llU 

INTERFERENCE 

TUNNEl-RALL  EFFECTS  ASSOCIATED 
RITH  VTOL-STOL  model  TESTING,* 
AD-461  95 l 

AN  INVESTIGATION  OF  SEVERAL 
SLOTTED  RIND  tunnel  wall 

CONFIGURATIONS  RITH  a  HIGH  DISC 

loading  V/STOL  model.* 

AD-723  298 

•NAVIGATIONAL  aids 

RELIABILITY! ELECTRONICS) 

analytical  Study  of  the  adequacy 

r,K  VOR/DME  AND  DHE/DME  GUIDANCE 

SIGNALS  FOR  V/STOL  area  navigation 
IN  The  LOS  ANGELES  area.* 
ad-735  399 

eNOISE 

AIRCRAFT 

3ASIC  MECHANtSMS  OF  NOISE 
GENERATION  by  helicopters!  V/STOL 
AIRCRAFT,  and  ground  effect 
machines, 

AO-623  156 

short  take-off  planes 

CONFERENCE  ON  STOL  TRAN5  ORT 

aircraft  noise  certification.* 
AO-685  610 

•PROPELLER  BLADES 

APPLICATION  OF  SMALL-SCALE 
PROPELLER  TEST  OATA  TO  V/STOL 
AIRCRAFT  design. 

.40-270  IIC 

AERODYNAMIC  loading 

NON-STEAOT  FLO«  THROUGH  a 
HEaVIlY  LOAOEO  ACTUATOR  disk,* 
AO-708  39o 
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design 
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PRO-ROT 


PERFORMANCE  *NO  ACOUSTjc  TESTING 
OF  A  VARIABLE  CaM6£R  PROPELLER.* 
a0"7?9  195 

•PROPELLER  HUBS 

axUllt  symmetric  flow 

mon-steaoy  Flo*  through  a. 
HEAVILY  loaded  ACTUATOR  DISK.* 

AO- 708  796 

•PROPELLER  NOISE 
OUCTEO  FANS 

NOISE  STUDIES  From  the  fan-in- 

HlNG  MOOE L • • 

AD-689  969 

short  take-off  planes 

PERFORMANCE  AMO  ACOUSTIC  TESTING 
OF  A  VARIABLE  CaMB£R  PROPELLER •• 
AO-729  195 

•propellers  caeriali 
aerodynamic  characteristics 

effects  of  propeller  slipstream 
oh  v/stol  aircraft  performance  and 
stability. 

AD-608  186 

•PROPELLERS! AERIAL! 

PERFORMANCE (ENG  I NCER I NSl 

INVESTIGATION  OF  AN  ISOLATED 
MONOCYCLIC  V/STol  PROPELLER 
PERFORMANCE  AND  oscillatory  STRESS. 
AD-629  697 

STABILITY 

PROPELLER  SLIPStREAH  EFFECTS  ON 
V/STOL  AIRCRAFT  dEuFoRMANCE  ANO 
STABILITY. 

AO-629  677 

•PROPULSION 

AMPHIBIAN  PLANES 

PRO-ULSICN  STUOY  for  STOL  AIR- 
SEA  CRAFT.* 

AC-862  897 

•Radar  landing  control 

SHORT  TAKE-OFF  PlANeS 

evaluation  of  stol  instrument 
landing  system  <  talar  ivi.» 


AO-790  062 

•RECONNAISSANCE  PLANES 

airplane  noise 

noise  associated  *:tm  operation 

OF  AIR  FORCE  OV.IOa  AIRCRAFT.* 
AO-712  647 

•RESEARCH  PLANCS 
FLIGHT  TESTING 

XV-IIA  I.IGHT  test  PROGRAM.* 
AD-729  129 

SHORT  TAKE-OFF  ?LAN£S 

the  harvEl.  project,  the 

HARVELETTE  AIRPLANE  sackground  ANO 
DESCRIPTION.* 
ad-926  170 

VERTICA1.  takk-off  plaiies 

V/stol  GROUND-BaSEO  SIMULATION 
TECHNIQUES.* 
ad-665  925 

•reviews 

ORY  TAKE-OFF  PLANES 

REVIEA  ANO  TRELIHINARY 
EVALUATION  OF  LIFTING  HORIZONTAL- 
AXIS  rOTA?ING-*!NG  AERONAUTICAL 
SYSTEMS  ( HARRAS )  . t 
AO-B57  962 

•  ROLL 

FLI6HT  CONTROL  SYSTEMS 

A  FLIGHT  SIMULATOR  STUDY  OF  STOL 

transport  laTEPal  control 

CHARACTERISTICS.* 

AO-712  128 

•ROTARY  WINGS 
P JOEL  TESTS 

REPRINT:  LIMITS  ON  MINI MUM- 

SPEED  V/ST.  RiNp-TUNNtL  TESTS. 
AD-656  8IC 

short  take-off  plane: 

review  ani  preliminary 
evaluation  of  lifting  horizontal- 
axis  ROTAT ING-RING  AERONAUTICAL 
systems  iharbasi,* 

AO-857  .2 
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•Rotor  blades  irotary  wjngsi 

APPLICATION  of  SMALL-SCALE 
PROPELLER  TEST  oaTa  TO  V/STOL 
AIRCRAFT  oesign. 

AD  -  2  70  no 

•ROTOR  BLAOES  ( TUfiflOHACH I NERY ) 

APPLICATION  OF  SMALL-SCALE 

propeller  test  jaTa  to  v/stol 
aircraft  design. 

ad-270  no 
•SEAPLANES 

flight  testing 

FLIGHT  IeST  EVALUATION  OF  the  UF- 
XS  JAPANESE  STOl  SEAPLANE. 

AO-62*  722 

HYDROOYNAMICS 

mooel  tests  of  the  Lockheed  aIR- 

SEA  CRAFT.* 

AC- 6 9  I  220 

TRANSPORT  planes 

FEASIBILITY  study'  XC-1<»2a 
MOO  I F  J  E0  FOR  OPEN  OCEAN  OPERATION. 
AC-R57  M2 

•short  take-off  planes 

DEVELOPMENT  OF  NETHOoS  for 
PREDICTING  V/STOL  AIRCRAFT 
CHARACTERISTICS# 

AO-257  571 

A  FLIGHT  EXAMINATION  OF 

OPERATING  PROBLEMS  OF  V/STOL 
AIRCRAFT  IN  STOc-TrPE  LANO.NG  ano 
ApPROAC* 

AD-257  300 

ACHIEVING  CONSISTENCY  in  MAXIMUM 
PERFORMANCE  STOl  landings# 
ad-257  882 

STOL  CHARACTE3ISTICS  OF  A 
PROPELLER-DR J VEn.  ASpECT-RATIO- 10, 

straight-ring  airplane  RITh 
BOUNDARY-LAYER  CONTROL  flaps,  as 
ESTIMATED  from  LARGE-SCALE  WIND- 
TUNNEL  tests* 

AO-25B  26a 

resulis  cf  «md  tunnel  tests  of 
A  FULL  SCALE  FUSELAGE  MOUNTED.  TIP 
TURBIhE  driven  LIFT  FAN.  VOLUME  2. 


ADDITIONAL  70  HOURS  OF  KINO  TUNNEL 
TESTE,  SEPTEMBER-DECEHBER  I960* 
AD-262  150 

THE  INFLUENCE  of  two-dimensional 

STREAM  SHEAR  ON  aIRPOIL  MaXIHUH 

lift* 

AD-263  597 

tables  of  interference  factors 

FOR  USE  IN  WIND-TUNNEL  AND  GROUND- 
EFFECT  CALCULATIONS  FOR  VTOL-STOL 
AIRCRAFT.  PART  I  -  WJND  TUNNELS 

having  width-height  RATIO  OF  2.0* 
AD-269  082 

tables  of  interference  factors 
for  use  in  WIND-TUNNEL  and  GROUNO- 
EFfECT  CALCULATIONS  FOR  VTOL-STOL 
AIRCRAFT.  PART  II  -  WIND  TUNNELS 
HAVING  WIDTH-HEIGHT  ratio  of  t.s» 
AO-249  091 

APPLICATION  OF  S«ALL-ScALE 
PROPELLER  TEST  DATA  TO  V/sTOL 
AIRCRAFT  DESIGN* 

AD-270  110 

STATUS  OF  V/STOl  technology* 
AD-275  507 

LOW  SPEED  FREE  At*  TESTS  OF  A 
POWERED  .MB  SCALE  FOUR  ENGINE 

tilt  wing  v/stol  model. 

ad-276  50b 

factors  limiting  landing 
approach  SPEED  from  THE  VIEWPOINT 
OF  A  PILOT;  TESTS  OF  A  JET  FIGHTER 
WITH  BLOWING  boundary  LAYER 

CONTROL  AND  A  TRANSPORT  WITH  AREA 
SUCTION  AND  PROPELLER  SLIP  STREAM 
OEFLECTION. 

AO-276  tit 

SIMULATOR  STUDY  of  longitudinal 
CONTROL  and  FLIGHT-HANDLING 
CHARACTERISTICS  of  V/STOL  aircraft 
curing  TRANSITION  FROM  hover  To 
level  flight. 
ad-282  091 

methods  of  predicting  vtol/stol 

AIRCRAFT  CHARACTERISTICS, 

AD-28 J  079 

LONGITUDINAL  DYNAMICS  and 
control  RESPONSE  0ESIRED  FOR 

VToL/STOl  aircraft  stabilized 

AUTOMATICALLY. 

AO-289  561 
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A t  NO  TUNNEL  STUoIfS  TO  £VaLU*TE 
the  FEASIBILITY  anO  POTENTIAL 

of  the  Ground  effect  t»ke-off  arO 

Landing  (GETOLi  CONFIGURATION. 

AO-NCjI  104 

AlNO  TUNNEL  STUDIES  TO  EVALUATE 
THE  FEASIBILITY  AND  POTENTIAL 

of  the  GROUnO  EFFECT  TAKE-OFF  and 
LANOlNG  (GETOL)  CONFIGURATION. 

AO- SO  1  1H9 

AERIAL  PICKUP  SYSTEMS 

A IR-TO-GNOUNO  PICKUP  SYSTEM  FOR 
CARIBOU  AIRCRAFT. 

AC-600  500 

AERODYNAMIC  CHARACTERISTICS 
GETOL  RESEARCH  PROGRAM.* 

AD-NOI  955 

Th£  STUDY  OF  OPERATIONAL 
problems  and  techniques  In  hind 
TUNnEL  testing  of  VTOL  and  STOl 
VEHICLES. 

A0-sg2  115 

C*l/usaa vl*Bs  Symposium 
proceedings,  aerodynamic  problems 

ASSOCIATED  ft  1 tm  V/STOL  AIRCRAFT. 
volume  I.  PROPELLER  and  ROTOR 
AERODYNAMICS.  hELO  JUNE  22.  196*. 
STATLER-HILTON  hotel.  BUFFALO,  ne* 
YORK • • 

*0-657  562 

cal/usaavlabs  Symposium 
PROCEEDINGS.  AERODYNAMIC  problems 
associated  kith  v/SToL  aircraft. 

VOLUME  II.  PROPULSION  ANO 
INTERFERENCE  AERODYNAMICS.  held 
JUNE  22,  196A,  STATLER-HILTON 

HOTEL,  BUFFALO)  nEA  VORK.. 

AC-657  567 

cal/usaavlabs  symposium 

PROCEEDINGS.  AfoOoYNAMIC  PROBLEMS 
ASSOCIATED  Y I T  H  y/STPL  AIRCRAFT, 
VOLUME  III,  AERODYNAMIC  RESEARCH 
ON  BOUNDARY  LAYERS.  HELD  JUNE  2R . 
1966.  STATLER-HILTON  HOTEL. 

BUFFALO,  NE5  TURK.. 

AC - 6  5  7  56*4 

cal/usaavlabs  symposium 
proceedings,  aerootnamjc  problems 

ASSOCIATED  n|TH  V/5T0L  AIRCRAFT. 

D-l  l 

UNCLASSIFI 


VOLUME  IV,  PANELS  ON  RECOMMENDED 
v/stol  aerodynamic  research,  panel 
SUMHARlEs!  featured  speakers,  and 
technical  paper  discussions,  held 
June  22-2*1!  m*,  statler-hilton 
hotel,  BUFFALO,  ne*  YORK.. 

AO-657  565 

the  aerootnamics  of  v/stol 
aircraft,. 

AD-668  921 

REPRINT!  EXPERIMENTAL  AND 
ANALYTICAL  INVESTIGATIONS  OF  JETS 
EXHAUSTING  INTO  A  DEFLECTING 
STREAM. 

AD-69Q  OR l 

NONLINEAR  VORTEX  INTERACTIONS  ON 

RIng-canard  configurations!* 

A0-7I9  7*42 

a  preliminary  analysis  of  the  xv- 

H8  VTOL  AIRCRAFT  COMPUTER 
SIMULATION.* 

AD-878  777 

propulsion  study  for  stol  air- 
sea  CRAFT.* 

AO-862  8*4? 

AERODYNAMICS 

CHARTS  FOR  ESTIMATING 
AERODYNAMIC  FORCES  CN  STOL  AIRCRAFT 
RINGS  IMMERSED  IN  PROPELLER 
slipstreams.* 

AO-679  722 

STOL  hIGH-LIFT  design  study, 
volume  I.  state-of-the-art  reviea 

of  STOL  AERODYNAMIC  TECHNOLOGY.* 
A0-72R  185 

STOL  HIGH-LIFT  DESIGN  STUDY. 
VOLUME  II.  BIBLIOGRAPHY.. 

AO-7  2  R  1  66 

AlR  OROT  operations 

LO*  LEVEL  extraction  TECHNIQUES 
I LOLEX )  (ROM  CV-2B  AIRCRAFT. 

AD-m  5  2  582 

AIR  TRANSPORTATION 

CIVIL  AERONAUTICS  BOARO  PLANNING 
STUDY:  STOL-VTOL  AtR 

TRANSPORTATION  systems,. 
ad-721  166 


? 


KOT-SHO 


UNcLASSIF 1E0 


AIRCRAFT  landings 

VTOL  AND  STOl  SIMULATION  STUpY.o 
AD-670  006 

DYNAMIC  RESPONSE  r>F  THE  OV-lA 
AIRCRAFT  TO  SOFT  PIELO  LANDINGS.* 
*0-737  752 

static  and  drop  tests  of  a 
quarter  scale  hooel  of  the  cc-tis 
AIRCRAFT  equipped  a  I  th  AN  AIR 
CUSHION  landing  SYSTFH.* 

AO-7‘43  82V 

AIRPLANE  LANDINGS 

ROUGH-TERRAIn-InOUCEO  STRUCTURAL 
LANDING  LOADS. 

AO-530  063 

AIRPLANE  NOISE 

EFFECTIVE  PERCEIVED  noise  level 
EVALUATED  For  STOL  ANO  other 
AIRCRAFT  SOUNOS,« 

AO—  7  26  962 

STCL  tRAnSF0sT  PARAMETERS 
•MILITARY  and  COMMERCIAL)  »ith 
special  EMPHASIS  ON  noise.* 

AD-729  t  8*4 
AIRPORTS 

TECHNICAL  feasibility  OF 
floating  interim  Manhattan 
STOlPORT.* 
ad-715  223 

all-aeatmea  aviation 

ANALYTICAL  Study  OF  the  ADEQUACY 
CF  VCK/OME  and  OHE/OhE  guicance 

S 1 j N A L S  FOR  V/ST0L  AREA  NAVIGATION 
IN  the  LOS  ANGELES  AREA.. 

AD-735  399 

AVIATION  ACCIDENTS 

PRINCIPLES  For  IMPROVING 
SIRUCTURaL  CRASHWORTHINESS  for  STOl 
AND  C  TOL  AIRCRAFT.* 

AO-637  133 

J.  S.  ARMY  AC-1  OE  HAVILLANO 

'caribou*  Evaluation!  ft.  ruc*Er, 
Alabama,  21  January  i960.. 

AO-66**  155 

•OUNOARY  LAYER  CONYROl  SYSTEMS 


AERODYNAMIC  ASPECTS  of  boundary 
layer  control  for  HIGH  lift  at  lor 
SPEEDS  I • 

AO-526  377 

CARRIER  landings 

NON-rTEAOT  FlO«  THROUGH  A 
NEaVILY  loaded  actuator  DISK,* 
AD-708  396 

CIVIL  AVIATION 

STOL-V/STOL  CITY  CENTER 
TRANSPORT  AIRCRAFT  STUDY. 
ad-615  585 

economic  analysis  of  commercial 

VTOL  anC  STOL  TRANSPORT  AIRCRAFT. 
AD-6IH  59e 

CLEAR  aIR  TURBULENCE 

Take-off  and  landing  critical 
ATMOSPHERIC  TURBULENCE  (TOLCAT) 
ANALYTICAL  INVESTIGATION.* 

AO— 835  232 

DESIGN 

METHODS  USED  FOR  THE  FINAL 
DESIGN  ANALYSIS  of  the  BREGUET  950 
'BloaeR-aing*  Plane. 
ad-452  99B 

display  systems 

DISPLAY  AND  CONTROL  REQUIREMENTS 

study  for  a  v/Stol  tactical 
AIRCRAFT.  volume  1.  analyses.* 
AO-007  697 

DISPLAY  and  CONTROL  REQUIREMEN 

study  for  a  v/Stol  tactical 
aircraft.  VOLUME  II.  APPENDIXES.* 
ad-807  698 

DOCUMENTATION 

DEVELOPMENT  and  experimental 
EVALUATION  OF  A  RETRIEVAL  system 
for  air  force  Control-display 
information,* 

AL-i*3  756 

DO»NtASH 

AN  ANALYTICAL  METHOD  OF 
DETERMINING  GENERAL  DORNRASH  FLOP 
FIELD  PARAMETERS  FOR  V/STOL 


0-12 

UNCLASSIF,ED 


UNcLAbS 1 F  t  ED 


RO  t »SHO 


A IRCRaFT.* 

AD~80’  189 

OUCTEO  FANS 

noise  studies  from  the  fan-In- 

PlNG  MODEL.* 

AD-63**  969 

SUGGESTED  SPECIFICATION  for  a 
LIFT  FAN  PROPULSION  SYSTEM.* 
AO-857  955 

EARLY  MARKING  STSTEKS 

arhy  aircraft  voice-marning 

SYSTEM  STUDY.* 

AD-667  979 

economics 

technical  and  economic 
evaluation  of  aircraft  for 
intercity  short-haul 
transportation,  volume  t.» 

AO-691  506 

technical  anq  economic 
evaluation  of  aircraft  for 
intercity  Short-haul 
transportation,  volume  ii. • 

AD-691  $07 

technical  an0  economic 
evaluation  of  aircraft  for 
intercity  Short-haul 
transportation,  volume  iii.* 

AC-491  508 

EQUATIONS  OF  MOTION 

the  Princeton  Pennsylvania  army 
avionics  research  PROGRAM.. 

AO-899  579 
EXHAUST  GASES 

a  NEVIEA  OF  JCT  EFFLUX  STUDIES 
APPLICABLE  TO  V/sTql  AIRCRAFT,* 

A  0  6  5  fl  9JJ 

external  stores 

the  aerodynamic  characteristics 
of  non-aerodynanic  shapes.. 

AO-778  827 

flight 

OV-iA  HOmaAK  flight  loads 
investigation  Program. 


AD-629  672 

flight  CONTROL  SYSTEMS 

AUTOMATIC  STABILIZATION  FOR 

v/stql  aircraft  in  the  vertical 
Flight  MODE.* 

AO-700  90Q 

A  FLIGHT  SIMULATOR  STUDY  OF  STOL 
TRANSPORT  LATERAL  CONTROL 

characteristics.* 

AD-71?  138 

CONCEPTUAL  STUDY  TO  APPLY 
ADVANCED  FLIGHT  CONTROL  TECHNOLOGY 

to  the  coin  or  trim  aircraft.* 
AD-730  57| 

A  FLIGHT  SIMULATOR  STUDY  OF  STOL 
TRANSPORT  DIRECTIONAL  CONTROL 
CHARACTERISTICS.. 

*0-732  570 

DESIGN  OF  A  LONGITUDINAL  FLIGHT 
CONTROL  SYSTEM  FOR  A  STOL  TRANSPORT 

In  the  landing  configuration.* 

ad-792  319 

flight  instruments 

RESEARCH  AND  DEVELOPHENT  OF  A 
CONTROL-DISPLAY  SUBSYSTEM  FOR  A 
TACTICAL  V/ST0L  REaPON  SYSTEM.* 
AD-a07  59  I 

FLIGHT  PATHS 

CONJUGATE  GRADIENT  methods  »ith 
AN  APPLICATION  TO  V/STOL  FLIGHT- 
PATM  OPTIMIZATION.* 

AD-662  686 

Evaluation  of  mdc/eal  stol 
demonstration.* 

ad-609  106 

FLIGHT  SIMULATORS 

V/STOl  GROUND— BaSEO  SIMULATION 
TECHNIQUES.* 

AD-665  925 

FLIGHT  TESTING 

flight  test  evaluation  of  the  uf. 
*S  JAPANESE  stol  SEAPLANE. 

*0-625  722 

flight  test  instrumentation  for 
V/STOL  aircraft^* 

*0-652  926 


D-  I  3 

unclassified 


KOT-SHO 


UNCLASSIFIED 


XV- 1  I  A  DESCRIPTION  and 
preliminary  flight  test.# 

AD-659  **69 

X  V -  I  I  a  Flight  test  PROGRAM.* 

AO-729  129 

FLO*  SEPARATION 

OBSERVATIONS  oF  TUNNEL  FLO* 
separation  jnouceo  bt  an  impinging 
jet,* 

AD- 7 l V  978 

ground  effect  machines 

CHARACTERISTICS  of  a  rectangular 
trlWG  WITH  A  PERIPHERAL  JET  iN 

ground  effect,  part  III. 

AO- A | 9  614 
HANOLtNG 

ANALYTICAL  stuot  0~  V/SIOL 
HANDLING  QUALITIES  in  hover  and 
TRAnSI  ,'ION. 

AD-42S  599 

r*ccmmenoaT!onS  rc R  v/stol 

HA'-iLING  QUALITIES  RjTH  an  AOOEnOUM 
CONTAINING  COMMENTS  on  the 
RECOMMENDATIONS,# 

AO-641  798 

HOVERING 

TH£  RESPONSE  OF  a  MOVERING 
V/STOL  A.RLSA'T  TO  OlSCRETP 
TURBULENCE.* 

A  0  —  p  2  5  951 

HJMA.N  ENGINEERING 

noise  ASSOCIATED  nITM  OPERATION 
OF  AIR  FORCE  rV-l3A  AIRCRAFT,* 
ad-712  667 

instrument  landings 

STOL  A.RiRAFY  I  NS  tQUMENT  landing 
STSTcM,* 
ad-725  705 

EVALUATION  Op  SfOL  MODULAR 
INSTRUMENT  LANCING  SYSTEM 
( MOo I LS I . • 

AD-797  555 

JET  ENGINE  vALVES 

FLUiDIC  GAS  oIV£RtFS  Vai.VES,* 


AD-6B6  280 
JET  FLAPS 

performance  and  operation  of 
quasi  T»0-D!MENSIOnAL  jet  flaps. 
AO-926  787 

PRELIM1NART  INVESTIGATION  OF  THE 
COUNTER-FLO"  JET  FLAP.* 

AO-877  269 

JCT  MIXING  PUO« 

LINEARIZED  inviscid-flo*  theory 
OF  TAO-OIMENSIONAL  thin  JfT 
PENETRATION  into  A  STREAM.* 

AO-667  927 

LANDING  fields 

RUN* A Y  DISTRIBUTION  STUDY 
•SELECTED  COUNTRIES!. • 

AO-792  097 

RUN*AY  DISTRIBUTION  STUDY 
(EUROPEAN  COUNTRIES).* 

AO-792  096 

PILOT  STUDY  OF  RESPONSE  OF  CV-2 
AIRCRAFT  TO  IRREGULAR  terrain.* 
A0-B1S  980 

LIFT 

AH  EXPERIMENTAL  investigation  or 
A  TURBULENT  JET  in  «  CROSS  FLO*.* 
AO-7 1 B  798 

ASSESSMENT  OF  lift  AUGMENTATION 
DEVICES.* 

A0-720  259 

reprint:  jet  deflection  for 
S/vTOL  THRUST  VECTOR  control. 

AD-728  998 

METHOD  FOR  The  PREDICTION  OF 
PERFORMANCE  OF  STOL  HIGH  LIPT 
SYSTEMS  NEAR  MAXIMUM  LIFT 
COEFFICIENT.* 

AD-790  976 

LOADING  : MECHANICS J 

STRUCTURAL  DYNAMIC  RESPONSE 
INVESTIGATION  and  ANALYSIS  of  FIVE 
LARGE  LOuISTIC 
v/stollomfigurations. 

AD-*0!  05 > 


U~!9 

unclassified 


mathchatical  modcls 


UNCLASSIFIED 


ROT-SHO 


-  DEVELOPMENT  or  advanced 
TECHNIQUES  FOR  the  Io£ntIFICAtION 
of  v/stoi  aircraft  stability  and 

CONTROL  PARAMETERS.. 

AD-730  121 

MODEL  TESTS 

TUNNEL-*ALL  effects  associated 
»1Tm  VTOL-STOL  hoDEL  testing;. 
AO-661  V* 1 

NOISE 

BASIC  MECHANISMS  Of  NOISE 

generation  bt  helicopters;  v/stol 
aircraft;  ano  ground  effect 

“ACnInES. 
ad-623  1*8 

CONFERENCE  On  STOl  TRANSPORT 
aircraft  noise  CERTIFICATION.. 
AO-685  610 

OPTIMIZATION 

A  MODEL  for  EVALUATING  VSTOL 
VERSUS  CTOL  COMeAT  AIRCRAFT 
SYSTEMS.. 

AO-732  681 

PERFORMANCE  I  ENG  I nECR I NS  I 

effects  of  propeller  slipstream 
on  v/stol  aircraft  performance  and 
stability. 

AO-SQe  186 

PERFORMANCE (ENGINEERING  I 

SUGGESTEo  REwUIrEhENTS  FOP 
V/stol  flying  QUALITIES. 

A0-6I7  7 18 

PROPELLER  Sli»StREAM  EFFECTS  on 

V/STCl  aircraft  performance  and 
stability. 
ad-629  637 

PARAMETRIC  INVESTIGATION  OF  STOl 

aircraft;. 

AO- 69  7  167 

A  STUDY  o  F  The  effects  or 
parameter  VAPlArlON  ON  THf  FlYInG 
QUALITIES  OF  Thf  xy.«0  V/STOL 
AIRCRAFT.. 

AO-  7«*1  I  On 


performance  and  acoustic  testing 

OF  A  VARIABLE  CaMBE*  PROPELLER.* 
AD-721  115 

research  planes 

the  marvel  project,  the 
marvelette  airplane  background  and 
description.* 
ad-126  130 

reviews 

state  OF  the  aRT  FOR  V/STOL 
CONTROL  DISPLAY, 

AO-a 1 3  523 

REVIEA  and  PRELIMINARY 
EVALUATION  of  LIFTING  HORIZONTAL- 
AXIS  ROTATING-WInG  AERONAUTICAL 
SYSTEMS  (KARRAS).. 
ad-857  162 

seaplanes 

FEASIBILITY  STUDY,  aC- 1 12A 
MOoIFlED  FOP  OPEN  OCEAN  OPERATION. 
A0-B57  HI 

MODEL  TESTS  OF  THE  LOCKHEED  A I R- 
SEA  CRAFT.. 

AD-691  220 

SIMULATION 

SIMULATION  OF  HELICOPTER  AND 
v/stol  aircraft,  volume  v.  summary 
or  FINAL  results. 
ad-615  152 

FLIGHT  aSSESSNEnT  OF  A  VARIABLE- 
STABILITY  HELICOPTER  for  STOL 
SIMULATIONS  ano  EVALUATION  OF  THE 
INFLUENCE  of  SEVERAL  LATERAL- 
OIRECTIOnAL  stability  DERIVATIVES.. 
AD-697  I  9 1 

SPECIFICATIONS 

The  GENERATION  OF  a  MILITARY 
SPECIFICATION  FOR  flying  QUALITIES 
OF  PILOTED  V/STCl  AlRCRAFT-MIL-F- 
83?00.» 

AO-725  716 

background  INFORMATION  AND  USER 
GUIDE  FOR  MIL-F-83300-MILITART 

specification  —  flying  qualities 
OF  PILOTED  V/stol  AIRCRAFT.* 

Ap-eei  i39 


PROPELLER  NOISE 


0-15 

UNCLASSIFIED 


J.HR-SMR 


UNCLASSIFIED 


STABILITY 

LINEARIZED  MATHEMATICAL  *OOElS 
for  ot  havIllano  Canada  'buffalo 
AND  Twin  otter*  stol  transports,* 

A0-7?7  756 
SYMPOSIA 

PPQCEEO I  mgs  of  NATIONAL  V/STOL 
AIRCRAFT  SYMPOSIUM  (LSTiI  2-* 

NOVEMBER  1965,  WRISHT-PATTeRSON 
AF 9  ,  OHIO. 

AO-626  760 

PROCEEDINGS  CF  NATIONAL  V/STOL 
aircraft  SYMPOSIUM  d'sT), 
SUPPLEMENT,  held  7-*  NOVEMBER  1965 
AT  «R|GHT-PatTErSOn  aFB,  OHIO.* 
AO-67*  5*8 

cal/trecom  symposium  proceedings 
VOl  II.  DYNAMIC  load  PROBLEMS 
ASSOCIATED  n I TH  HELICOPTERS  and 
V/STOL  aircraft".  JUNE  76-28  » 
BUFFALO,  N.Y.* 

AO-919  971 

CAL/TRECOM  SvmPOSIUM  PROCEEDINGS 
VOl  HI,  dynamic  LGaO  PROBLEMS 
ASSOCIATED  with  HELICOPTERS  AND 
V/STOL  A1RCRaF»;  JUNE  26-28, 
BUFFALO,  N.T.* 

AO- 5 1 9  ?72 

TAKE-OFF 

estimation  Of  stol  a/C  take-off 
distances. 

AO-603  775 

TERHJNAL  FLIGHT  FACILITIES 

DETERMINATION  of  STOL  air 
terminal  traffic  capacity  through 
USE  OF  COMPUTER  SIMULATION.* 

AO-777  1 65 

AIRLINE  VIEW  OF  STOL  STSTE" 
REQUIREMENTS.* 

AO- 7  *  2  *67 

TESTS 

STuOT  OF  OPERATIONAL  PR03LEMS 
ANfl  TECHNIQUES  |  N  WIND  TUNNEL 
TESTING  OF  VTOL  ANO  stol  vehicles. 
AO-619  57B 

INVESTIGATION  of  an  isolated 
MONUCTCLIC  V /ST ql  PRoPEnLER 


performance  and  oscillatort  stress. 

ad-629  6S7 
THIN  WINGS 

AERODTNAMICS  OF  RING-SLIPSTREAM 

interactions  a  NUMERICAL  study;* 
AD-797  257 

THRUST  AUGMENTATION 

thrust  augmentation 
CONSIDERATIONS  for  STOL  and 
EXTENDED  CRUISE  PROPULSION.* 

AO-701  728 

A  JET  FLAP  0 1 f FuSER  EJECTOR.* 
AO-726  5t6 

WHY  EJECTORS  FOR  AIRCRAFT 
PROPULSION-LIFT  systems  AND  WHERE 
WE  STAND,* 

AD-772  8*2 

TILT  WINGS 

A  SIMPLE  GRAPHICAL  METHOD  FOR 

evaluating  the  effect  of  thrust 

VECTOR  TILT  on  TmE  AIRCRAFT 

performance.* 

AO-tJB  2“ 1 
transportation 

comparison  or  ajR  pollution  from 
aircraft  and  AUTOMOBILES  iPROJECT 

eagle).* 

ad-717  912 
VOCABULARY 

the  REPORT  of  the  ad  hoc 
committee  on  vStul  terminology.* 
AO-658  5*5 

WINGS 

PERFORMANCE,  operation;  and  use 
or  low-aspect-Ratio  jet-flapped 
•INGS. 
ad-608  515 

•SHROUDED  PROPELLERS 

Results  of  wind  tunnel  tests  of 
a  FULL  SCALE  FUSELAGE  mounted,  tip 
turbine  driven  lift  tan,  volume  2, 
ADDITIONAL  70  HOURS  OF  WIND  TUNNEL 
TESTS.  SEPTEMBER. DECEMBER  I960* 
AD-267  *50 


0- 1 6 

UNCLASS  I F If 0 


UNCLASSIFIED 


SOU-TRA 


•SOUTH  AMERICA 
LANDING  FIELDS 

RUmPjY  OlSTR|BUTiON  STUoT 
(SELECTED  COUNTRIES!.* 

A|-.-7*,2  093 

•Southeast  asu 
LANOjNf,  FIELDS 

3UNPAY  OlSf^uUTI^N  STUOT 
(SElECTEO  COUNTRIES! .* 

AO-7*2  093 

♦TASLES 

tables  OF  1 N  T£RF£o£NC£  FACTORS 
FUR  USE  If-  A I  NO-  TUNNEL  ANo  SROUKO- 
EFF£CT  CALCULATIONS  FOR  VTOL-S'fOL 
aircraft!  part  i»  -  «ino  tunnels 

HAVING  AIOfM-HElGIIT  RATIO  OF  O.J» 
AO-269  921 

•'AXE-OFF 

STQl  characteristics  of  a 
pROPElLER-Or| VCti,  AS*ECt»RAT10'10! 
STRa16»T-PInG  AIRPLANE  PJTM 
0QUNDaRY-LAT£2  CONTROL  FLAPS!  AS 
ESTIMATED  FROm  LARSF..:CAL£  »inc- 
TURNEL  tests* 

AO-290  260 

NATHtHATICAL  PREDICTION 

estimation  of  stol  a/c  take-off 
DISTANCES. 

AO-603  379 

•tcrhiha.  plight  facilities 
Short  take-off  Planes 

AIRLINE  VIE*  0?  STOL  SYSTEM 
RETuIKENEN-TS.* 

AP-:*2  963 

•Tm'jN  atNSS 
LIFT 

aEkOOTnamICS  OF  AiNO-SlIPSTREAh 
interaction:  A  nUmCpICAL  suoy!* 

A  -  -  ?  3  23  7 

•Thrust  augmentation 
SHORT  TAKE-OFF  PlANCS 
thrust  AjgmEnTATIoN 
CONSIDERATIONS  FO*  STOL  And 
EATENUEO  CRUISE  PROPULSION.* 


AP-70 l  728 

*HT  EJtCfOKS  FUR  AIRCRAFT 
PROPUlSION-LIFT  STSTeMS  and  where 
RE  STa*D.» 

AD-732  812 

•THRUST  VECTOR  CONTROL  STSTEkS 
vertical  take-off  planes 

REPRINT:  jet  OfFLECTIo'l  FOR 
S/vTOL  THRUST  VECTOR  control • 

AD-728  998 

•  TRACKS  I AEfcOOYNAK tCS » 

SHORT  TAKE-OFF  PLANES 

GENERAL  DESCRIPTION  OF  THE 
PR  I NCt I  ON  DTNAHIC  HOOEl  TRACK,® 
AD-099  883 

•TRAnsIE*’ S 

FACTO-S  LIMITING  LANDING 
approach  SPEED  FROM  the  VIERPOINT 
Of  A  pilot!  tests  of  8  JET  FIGHTER 
•ITM  SLOPING  BOUNDARY  later 

Control  and  a  TRANSPORT  PITH  area 

suction  and  prope„lER  slip  streak 
ocflsct I  ON. 

AD-27A  0U 

•TRANSPORT  PLANES 

A  FLIGHT  examination  OF 
OPERATING  PROBLEMS  OF  V/STOL 
AIRCRAFT  in  STOL-T yP£  LANDING  and 
APPROAC* 

A5-3A7  »0Q 

ACHIEVING  CONSISTENCY  in  Maximum 
PERrosMANCE  stol  LAN0IN6S* 

AO-287  882 

STATUS  OF  x/STOL  TECHNOLOGY* 
AD*z7»  907 

AIRPLANE  NOISE 

CONFERENCE  ON  S.Ol  TRANSPORT 
AIRCRAFT  NOISE  CE». IFICAT ION.* 
AO-889  810 

STOL  TRANSPORT  PARAMETERS 
(MILITARY  and  COMMERCIAL!  pith 
SPECIAL  EMPHASIS  ON  NOISE,* 

AD-729  189 

CRASH  injuries 

U,  S.  ARMY  A'-l  0£  HAY l LLANO 


D-I7 

UNCLASSIFIED 


I Ra-Y£b 


UNCLASSIFIED 


’CARIBOU*  EwUUiTiOhj  FT.  RUCKESi 
AL  AiUMA  ,  21  j*Ny*!»T  1  »*0  •  * 

AO-***  !>* 

feasibility  studies 

SfOL-V/STOL  c I T r  cEHTCfl 
TRANSPORT  #;SCR*fT  STUDY. 

A0”6!,i  5£? 
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INSTRUMENT  LANO[NG  SYSTEM  (MGDlLS*. 
AD" 7  S  3  555 

•ADCOCK'.  8.  D. 

•  •  • 

EFFECTIVE  PERCEIVEo  NOISE  LEVEL 
EVALUATED  for  STOL  ano  other 
AIRCRAFT  sounds. 

A  D • 7  V  A  962 

•Alexander;  rilliam  t. 

•  •  • 

CYNAMIC  RESPONSE  OF  THE  0V-1A 

AIRCRAFT  TO  SOFT  field  landings. 

AO" 73  7  752 

•ALPERlNi  MORTON 

•  «  • 

a  jet  flap  oiffuser  ejector* 

ad-726  596 

•ANOERSON.  ARTHUR  B> 

•  «  • 

propulsion  study  for  stol  air-sea 
craft. 
ad-862  BH3 

•ANDERSON.  GERALO  E. 

•  •  • 

take-off  and  landing  critical 

ATMOSPHERIC  TURBULENCE  iTOLCAT) 
ANALYTICAL  INVESTIGATION. 

AO-335  232 

•ASHER,  NORMAN  J. 

•  •  • 

The  demand  FOR  INTERCITY  passenger 
transportation  by  vtol  aircraft. 
VOLUME  I:  SUMMARY  AnO  method. 
AO-677  079 

•  •  • 

the  demano  for  intercity  passenger 
transportation  by  vtol  aircraft. 

VOLUMt  It:  APPENDICES, 


A 0 - 6 7 7  080 

•  •  • 

the  demand  for  intercity  passenger 

TRANSPORTATION  by  vtol  AIRCRAFT. 
VOLUME  Hi:  GENERALIZED  aircraft 
demand  by  city  pair, 

ad-677  081 

»  •  • 

THE  demand  for  intercity  passenger 
transportation  by  vtol  aircraft, 
VOLUME  Iv:  SPECIFIC  aircraft 
demand  BY  CITY  PAtR. 
ad-677  082 

•avert!  JAMES  P» 

•  •  • 

PRINCIPLES  FOR  IMPROVING  structural 
CRaSHRORTHINESS  FOR  STOL  AND  CTOL 
AIRCRAFT. 
ad-637  133 

•BALIN,  I. 

•  •  • 

CHARTS  f OR  ESTIMATING  AERODYNAMIC 
FOr.CES  ON  STOL  AIRCRAFT  RINGS 

immersed  in  propeller  slipstreams, 
AD-63M  722 

•BASQUEZ,  JOSEPH  G. 

•  •  • 

THE  REPORT  OF  THE  AD  HOC  COMMITTEE 
ON  VSTOL  TERMINOLOGY. 

AD-6S8  5S5 

•  batten',  BOBBY  G, 

•  *  • 

STOL  TRANSPORT  PARAMETERS  (MILITARY 
AND  COMMERCIAL*  *ITK  SPECIAL 
EMPHASIS  ON  NOISE. 

AO-729  IBS 

•BAUER,  PAUL  T. 

•  •  • 

METHOD  for  the  prediction  of 
performance  or  stol  high  lift 

SYSTEMS  NEAR  MAXIMUM  lift 
COEFFICIENT. 

AD-7S0  S  76 

•berg,  ROBERT  A, 

•  •  • 
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UNCLASSIFIFD 


8ER-3RY 


UNCLASSIFIED 


a  flight  simulator  stuoy  of  stol 
transport  lateral  control 
characteristics. 

AO-71?  1?8 

•  •  • 

a  flight  simulator  stuoy  of  stol 
TRANSPORT  DIRECTIONAL  CONTROL 
CHARACTERISTICS, 

AO-7  ?  2  >70 

•bertone)  carmine  m. 

•  «  • 

ARMY  AIRCRAFT  VOlCe-XARNiNG  system 
STUOT. 
ad-667  926 

•6 tELKOwICZ t  peter 

•  •  • 

A  SIMPLE  GRAPHICAL  METHOD  FOR 

EVALUATING  the  EFFECT  DF  thrust 
VECTOR  TILT  ON  THE  AIRCRAFT 
PERFORMANCE. 

A0-8?8  ?9 I 

•BINION,  T.  jR 

•  •  * 

an  investigation  of  Several  slotted 
rind  tunnel  wall  configurations 
pith  a  high  disc  loading  v/Stol 
model. 

ad-72?  296 

•BOAZ,  VIRGIL  L. 

•  •  • 

XV-11A  DESCRIPTION  aN0  PRELIMINARY 
FLIGHT  TEST. 

AO-656  N69 

•BOEHLER,'  GABRIEL  0. 

•  •  • 

REvie a  and  preliminary  evaluation 

OF  LIFTING  HORIeoNtal-AXIS  ROTATlNfl- 
*1N5  AERONAUTICAL  SYSTEMS  (HARWaS*. 
AO-657  662 

•B0EHMER,  ROBERT  p. 

•  •  • 

runway  distribution  study  iselectcd 
countries*  • 

ad-792  093 


RUNWAY  DISTRIBUTION  STUDY  (EUROPEAN 
COUNTRIES* . 

AD-762  096 

••ORN i  gCRARO  J« 

•  •  • 

the  Princeton  Pennsylvania  army 

AVIONICS  RESEARCH  PROGRAM. 

AD-866  579 

•BORNE.  NORMAN  E. 

•  •  • 

TAKE-OFF  ANO  LANDING  CRITICAL 

ATMOSPHERIC  TURBULENCE  (TOLCAT! 
ANALTTICAL  INVESTIGATION. 

AD-835  2?2 

•  BRIGHT',  COOPER 

•  •  • 

COMPARISON  OF  -IR  POLLUTION  FROM 

AIRCRAFT  and  AUTOMOBILES  (PROJECT 
eagle ) • 

AD-71?  91? 

•BROWNj  ALAN  C. 

•  •  • 

PROPULSION  study  for  STOL  air-sea 
craft. 

AO-842  66? 

•BROUN,  JANES  E. 

•  •  • 

ARMY  AIRCRAFT  VOICE-RaRNING  SYSTEM 
STUDY. 

AO-467  929 

•BRUGGJnK,  GERARD  M. 

•  •  • 

U.  s,  army  AC-I  de  havilland 

'caribou*  evaluation,  ft.  rucker, 
Alabama,  21  January  i960. 

AO-666  J5» 

•BRUnING,  g. 

•  *  • 

flight  test  INSTRUMENTATION  for 
VFSTOL  AIRCRAFT! 

AD-652  926 

•bryant!  barney  b. 

•  •  • 


•  «  • 
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UNCLASSIFIED 


UNCLASSIFIED 


bry-con 


EVALUATION  of  HOC/EAL  stol 
demonstration. 

AD-689  106 

•bryant,  glenn  d. 

•  •  • 

XV-I1A  DESCRIPTION  aNo  PRELIMINaRT 
FLIGHT  TEST. 

AD-659  969 

•BRYSON,  A.  E.,  JR 
•  •  ♦ 

CONJUGATE  GRADIENT  NEtHOOS  with  an 
APPLICATION  TO  V/STOL  FLIGHT-PATH 
OPTIMIZATION. 

AD-662  686 

•BUECHLCRj  RALPH  LEE 
•  •  • 

AUTOMATIC  STABILIZATION  FOR  V/STOL 
aircraft  in  the  vertical  flight 
MOOE. 

AO-TOO  900 

•  BUFF  ALANoj  A,  C. 

•  •  • 

STRUCTURAL  DYNAMIC  response  of 

LARGE  LOGISTIC  V/STOL  VEHICLES. 

AD-601  051 

•BUTLER,  L. 

•  •  • 

EFFECTS  OF  PROPELLER  SLIPSTREAM  on 
V/STOL  AIRCRAFT  PERFORMANCE  AND 
STABILITY. 

AD-608  186 

•  •  • 

an  investigation  op  Propeller 

SLIPSTREAM  EFFECTS  ON  V/SToL 
AIRCRAFT  PERFORMANCE  and  STABILITY. 

AO-629  637 

•BUTLER.  S.  F.  J. 

•  •  • 

AEROOfNAHlC  ASPECTS  OF  BOUNDARY 

LAYER  CONTROL  FoP  HIGH  LIFT  AT  LOW 
SPEEDS, 

AD-926  377 

•CAMP8ELL,  SHAOE 

•  ♦  • 


STATIC  and  drop  TESTS  of  a  quarter 
SCALE  MODEL  OF  THE  CC-l 15  AIRCRAFT 
EQUIPPED  WITH  AN  AIR  CUSHION 
LANDING  SYSTEM. 

AO-793  829 

•Campbell',  william  s, 

•  •  • 

THRUST  AUGMENTATION  CONSIDERATIONS 
FOR  STOL  AND  EXTENDED  CRUISE 
PROPULSION. 

AD-701  728 

•CARROLL »  JACK 

•  •  • 

U.  s.  ARMY  AC- 1  OE  HAV t LLANO 

•caribou*  EVALUATION,  FT.  SUCKER, 
ALABAMA,  21  JANUARY  I960. 

AD-669  155 

•CARTER^  G , A 

•  •  • 

A  PRELIMINARY  STUDY  OF  THE  DYNAMIC 
STABILITY  and  CONTROL  response 
DESIRED  FOR  V/STOL  AIRCRAFT 
AD-289  56; 

•CHALKS  CHARLES  R. 

•  •  • 

BACKGROUND  INFORMATION  AND  USER 
GUIDE  FOR  MIL-F-83300-HILITARY 

specification  —  flying  qualities 
of  PILOTED  V/STOL  AIRCRAFT. 

AD-88H  93? 

•CHCn;  ROBERT  T,  N. 

•  •  • 

DEVELOPMENT  OF  ADVANCED  TECHNIQUES 
FOR  THE  IDENTIFICATION  OF  V/STOL 
AIRCRAFT  STABILITY  AND  CONTROL 
PARAMETERS. 

AD-730  121 

•CMESTNUTT,  DAVID 

•  •  • 

OV-lA  HqhAWK  FLIGHT  LOADS 
investigation  program. 
ad-629  632 

•CONWAY;  ROBERT  C. 

•  •  • 


P-3 

UNCLASSIFIED 


CRA-ED* 


UNCIASS JFlED 


VI°L  AND  STOL  SIMULATION  STUDY. 
AD-670  006 

•CRAIG,  A.J 

•  •  • 

ACHltVlNfi  CONSISTENCY  IN  MAXIMUM 

performance  stol  Landings 

AO-257  882 

•  •  ♦ 

a  summary  analysis  of  an  Stol 
transport 

AD-267  *27 

•CRAIG,  SAMUEL  J. 

•  •  • 

A  FLIGHT  simulator  STuD*  of  stol 
transport  directional  Control 
characteristics. 

AC-772  570 
•CURRY,  PAUL  Ri 

♦  •  * 

SUGGESTED  REOUIREMenTs  for  V/STOL 
flying  qualities, 

ad-617  798 
•Curtis,  j.t 

thc  influence  of  two-dimensional 
stream  Shear  on  airfoil  maximum 
lift 

ad-267  597 
•CURT I SS i  H.  ci 

•  »  • 

GENERAL  DESCRIPTION  of  the 

PRINCETON  OYNAMjc  «,CO£L  TRacK, 
AD-695  887 

•OAVIS,  RALTER  8. 

SUGGESTED  SPECIFICATION  FOR  a  lift 
fan  propulsion  system. 

AD-057  955 

•OEBONS,  ANTHONY 

•  «  • 

DEVELOPMENT  and  EXPERIMENTAL 

EVALUATION  of  A  RETRIEVAL  system 
FOR  AIR  FORCE  ConTrol-DISPLAY 
INFORMATION. 


AD-667  756 

•OE  DECKER,  R.  I, 

•  •  • 

INVESTIGATION  of  an  isolated 
MONOCYCLIC  V/STOL  PROPELLER 
PERFORMANCE  ANO  oscillatory  stress. 

ad-629  6 *47 

•DERiCHEMONTI  «. 

•  •  • 

METHOdES  UTILtSEES  POUR  LA  MISE  AU 
POINT  DE  L'AVION  BREGUET  950  A 
AIlES  SOUFFLEES  (METHODS  USED  F OR 
THE  final  DESIGN  ANALYSIS  OF  THE 
BREGUET  990  '8L0RER-RING '  PLANE), 
AO-652  998 

•OINERMAN,  BERNHART  Vt 
•  •  • 

analytical  study  of  the  adequacy  of 
VOr/OmE  AND  OME/OME  guidance 
SIGNALS  FOR  V/STOl  AREA  NAVIGATION 
IN  THE  LOS  ANGELES  AREA. 

AO-735  799 

•ORAKEl  DOUGLAS  E. 

*  •  • 

A  FLIGHT  SIHULATOR  STUDY  Or  STOL 

TRANSPORT  lateral  control 

CHARACTERISTICS. 

AO-71?  us 

•DUKES i  THEODOR  A. 

•  •  • 

THE  Princeton  Pennsylvania  arhy 
avionics  research  program. 

AO-899  579 

•ourbjn;  Enoch  j. 

•  •  • 

the  Princeton  Pennsylvania  army 
avionics  research  program. 

AD-899  579 

•CORARDS,  DONALD  C, 

•  •  • 

performance  and  acoustic  testing  of 
a  variable  camber  propeller. 

AO-729  19 5 


P-9 

UNCLASSIFIED 


UNCLASSIFIED 


ELA-GAS 


•ELa!  BENJAMIN  W. 

•  •  • 

suggested  specification  for  a  lift 
fan  propulsion  system. 

ad-857  955 

•ELLIS.  O.R 

•  •  • 

A  PRELIMINARY  study  Of  the  dynamic 
stability  and  Control  response 
desired  for  v/stol  aircraft 

ad-289  961 

•ELL  f ” .  N.  D. 

•  •  • 

AERODYNAMICS  of  »InG-SL|PSTREAH 

interaction;  a  numerical  sTuoyJ 

AO  — 7*1?  257 

•EULRICh!  BERNARO  J. 

•  •  • 

DEVELOPMENT  OR  ADVANCED  techniques 
FOR  The  IDENTIFICATION  OF  V/STOl 
AIRCRAFT  stability  and  CONTROL 
PARAMETERS. 

ad-770  121 

•FAITH.  RUTH  L. 

•  «  • 

SIMULATION  OF  HELICOPTER  AND  V/STOL 
AIRCRAFT.  VOLUME  V.  SUMMARY  of 

final  results. 

AO-A | 5  952 

•FANCHErI  RICHARD  B. 

•  •  • 

WHY  EJECTORS  FqR  AIRCRAFT 

PROPULSION-LtFT  systems  ANO  "MERE 
WE  stand. 

An-7  72  8M2 

•FELL INGER  !  JERRY  S. 

•  «  • 

RESEARCH  ANO  DEVELOPMENT  OF  A 

CO’ITPOL-OISPLAY  subsystem  FOR  A 
tactical  V/STOL  WEaPON  SYSTEM. 

AO-807  591 

•FINK,  MARTIN  R. 

•  •  • 

PRELIMINARY  INVESTIGATION  of  the 


counter-flow  jet  flap. 

AD-873  265 

♦F1NKLEMAN,  DAVID 

•  »  • 

nonlinear  vortex  interactions  on 
wing-canard  configurations! 

ad-719  792 

•foshag!  william  r. 

•  •  • 

review  and  PRELIMINARY  evaluation 

OF  LIFTING  HORIZONTAL-AXIS  ROT  AT l  NG- 
WING  AERONAUTICAL  SYSTEMS  (HARWASI. 
AO-857  962 

•FRIdShAi  GERARD 

•  •  • 

MODEL  TESTS  OF  THE  LOCKHEED  aIR-SEA 

craft. 

AD-691  220 
•FUJjTa!  TOSHtO 

•  •  • 

DEVELOPMENT  OF  MCThoDS  for 

predicting  V/STOL  aircraft 

CHARACTERISTICS 
ad-295  079 

•GABrIELLIi  GIUSEPPE 
•  •  • 

PAR A«ETR I C  INVESTIGATION  OF  STOL 
AIRCRAFT, 

AD-6B7  167 

•GARELICK.  MEL 

•  *  • 

LINEARIZED  MATHEMATICAL  models  for 
DE  MAVlLLAND  CANADA  ’BUFFALO  AND 
TWJN  OTTER*  STOl  TRANSPORTS. 

A0-7J3  756 

•garner!  JACK  E. 

•  •  • 

A  REVIEW  OF  JET  EFFLUX  STUDIES 
APPLICABLE  TO  V/STOL  aircraft, 

AD-658  932 

•GASAWAT.  DONALD  C. 

♦  •  • 

NOISE  ASSOCIATED  WITH  OPERATION  OF 
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UNCLASS  I  F I f  0 


GEH-HEr 


UNCLASSIFIED 


«!«  FORCE  Ov-IO*  AIRCRAFT. 

AO*  7 l 2  667 

•0CHN*N,  STACY  C. 

•  •  * 

FLU  1 0  I  C  GaS  DIVERTcr  vai.VES, 

AO-686  280 

•GOGOSH*;  OREST  R, 

•  •  ♦ 

The  RESPONSE  of  A  HOVERING  V/STOL 
AIRCRAFT  TO  DISCRETE  TURBULENCE. 
AO-825  85| 

•SOLANO,  L. 

•  «  • 

EFFECTS  OF  PROPELLER  SLIPSTREAM  Mn 
V/STOL  AIRCRAFT  PERFORMANCE  AND 
STABILITY. 

AO-408  186 

•  •  • 

AN  INVESTIGATION  of  PROPELLER 
SLIPSTREAM  EFFECTS  ON  V/STGL 
AIRCRAFT  PERFORhANcE  ANO  STABILITY. 
AO-629  637 

CHARTS  FOR  ESTIMATING  AERODYNAMIC 
FORCES  ON  STOL  AIRCRAFT  W|nGS 

immersed  in  propeller  slipstreams. 

AD-638  722 

•GRAHAM,  FRANK  0. 

•  «  • 

THE  PRINCETON  PENNSYLVANIA  ARMY 
AVIONICS  RESEARCH  PROGRAM. 

AC-«88  579 

•GRASMANN,  KURT 

•  •  • 

STrahldeflex ioi,  ZUR  S/vtol- 
SCHuBvEKTORSTEUErLnG  (JET 
oeflEction  for  s/vtol  thrust  vector 

CONTROL) , 

AD-728  9R8 

•  GREEN,  ANDREW  J.^  JR 
•  «  • 

PILOT  study  OF  response  OF  CV-2 
aircraft  to  irregulao  terrain. 

AO-918  980 


•GREEN;  DONALD  C. 

•  •  • 

A  PRELIMINARY  ANALYSIS  OF  the  XV-86 
VTOL  AIRCRAFT  COMPUTER  SIMULATION. 
ad-838  777 

•HAMILTON,  EDWIN  L. 

•  •  • 

DESIGN  OF  A  LONGITUDINAL  FLIGHT 

CONTROL  SYSTEM  TOR  *  STOL  TRANSPORT 
IN  THE  landing  configuration. 

AD-7R2  318 

•HAMMER ;  J.  M. 

•  •  • 

CONCEPTUAL  STUDY  To  AP»LY  ADVANCED 
FLIGHT  CONTROL  TECHNOLOGY  TO  the 
coin  or  trim  aircraft. 
ad-730  571 

•HARpKICKE,  ROGER  M. 

•  •  • 

RESEARCH  ANO  DEVELOPMENT  OF  a 

control-displat  subsystem  for  a 
tactical  v/stol  weapon  system. 
ad-807  591 

•HENDERSON,  C 

•  •  • 

CONTROL  CHARACTERISTICS  OF  V/STOL 
AIRCRAFT  IN  TRANSITION 
AD-283  08 1 

•hesby;  A 

•  •  • 

CONTROL  CHARACTERISTICS  OF  V/STOL 
AIRCRAFT  IN  transition 
AO-283  08 1 

•hetson!  harry  H 

•  •  • 

TABLES  OF  INTERFERENCE  FACTORS  FOR 
USE  IN  WIND-TUNNEL  AND  GROUND- 
EFfECT  calculations  FOR  VTOL-STOL 
aircraft.  PART  l  -  WIND  TUNNELS 

having  width-height  Ratio  of  2.0 

AO-269  082 

•  •  • 

TABLES  OF  INTERFERENCE  FACTORS  FOR 
USE  IN  WIND-TUNNEL  AND  GROUND- 

EFFECT  calculations  for  vtol-stol 
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UNCLASSIFIED 


UNcLASS JFlEO 


HIL-HUA 


aIRc«aFT.  P*RT  |I  .  *1N0  TUNNELS 
HA  V I  No  WIDTH-HEIGHT  PATIO  UF  1*5 
AO- 269  091 

•  •  • 

TAbi.es  Of  INTERFERENCE  FACTORS  for 
use  In  wino-tunnel  and  ground- 
EFFECT  CALCULATIONS  for  VTOL-STOL 
aimcRaftJ  part  iv  -  rind  tunnels 

HAVING  WIDTH-HEIGHT  RATIO  OF  0.5 
AO-269  921 

•hills.  ROBERT  S. 

•  •  • 

S70L  AIRCRAFT  INSTRUMENT  LANDING 
SYSTEM. 

AO-725  705 

•HILTON,  J.H 

•  •  • 

The  INFLUENCE  OF  TaO-DIHENSIONAL 
stream  Shear  on  airfoil  maximum 
lift 

ad-263  397 

•mintze,  carlI  JR 

•  •  • 

CIVIL  AERONAUTICS  BOARD  planning 
stuoy:  stol-vtol  air 

TRANSPORTATION  SYSTEMS, 

AO-721  166 

•HOHLER.  OAVtO  j. 

•  •  • 

AN  ANALYTICAL  method  OF  DETERMINING 
GENERAL  OOANWASm  Flow  FIELD 
PARAMETERS  FOR  v/STOL  AIRCRAFT, 
AD-909  195 

•HOHHANi  EDWARD  H. 

•  •  • 

PROPULSION  study  Fo»  stol  air-sea 
craft. 

AO-062  893 

•HOLMES,  ALLEn  b, 

•  •  • 

FLUIDIC  GAS  DIVERTER  valves, 

AD-O06  280 

•holzhauser,  curt  a 


STOL  CHARACTERISTICS  OF  A  propeller- 
Dr 1 VEN «  ASPECT-RATIO-10,  straight- 
»in&  airplane  WITH  bouncary-layer 
CONTROL  FLAPS,  AS  £ST IMATEO  FROM 

large-scale  wino-tunnel  TESTS 
AO-256  268 

•HOROWITZ ,  SEYMOUR 

•  •  • 

A  MODEL  FOR  EVALUATING  VSTOL  VERSUS 
CTOL  COMBAT  AIRCRATT  SYSTEMS, 
AO-732  681 

•HOROWITZi  SEYMOUR  H, 

•  •  • 

ThE  OEM AND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  BY  vtol  aircraft. 
VOLUME  i:  summary  and  METHOO, 
AO-677  079 

•  •  • 

THE  DEMAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  BY  VTOL  AIRCRAFT. 
VOLUME  IIS  APPENDICES, 

AD-677  080 

•  •  • 

THE  DEMAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  BY  VTOL  AIRCRAFT. 
VOLUME  HIS  GENERALIZED  A I  fiCi'.AFT 
DEMAND  BY  CITY  PAIR. 

AD-677  081 

•  •  • 

THE  DEMAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  BY  vtol  aircraft. 
VOLUME  IVS  SPECIFIC  AIRCRAFT 
DEMAND  BY  CITY  PAIR, 

AD-677  082 

•  HSU*,  YL  K. 

•  •  • 

NON-STEADY  FLOW  THROUGH  A  HEAVILY 

LOADED  actuator  disk, 

AD-708  396 

•HU',  JIA  J. 

•  •  • 

NON-StEadY  flow  THROUGH  a  heavily 
LOADED  ACTUATOR  disk, 
ad-708  396 

•HUAnG|  k.  p. 

•  •  » 
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unclassified 


INN-KRO 


UNCLASSIFIED 


*N  invest igat ion  of  propeller 
slipstream  effects  on  V75To. 
'**"■**■“  *• = 

CHaRIS  For  estimating  AE#°OVMA.9|C 

^•RN.r,fr0L  **WT%,iMC 

a^«?r  722  PPOpe‘-t.c®  Slipstreams. 

•1NNIS,  R.C 

rACIp0:*  T"£  LAND  1 NG 

THE  v*£mpn?££D  °F  A*,PL*NES  FROM 
TNE  V«e*PO(MT  Of  A  PILOT 

AD-274  6U 
♦INNIS,  R03ERT  C 

A  FpROBLrM *A’?'NaT,ON  OF  OPERA T 1  NG 

PROBLEMS  OF  V/STOL  AIRCRAFT  IN  STOl- 
TTPE  LANDING  And  AopoOAC 
AO-257  BOO 

•JEPSON,  «.  o. 

stroctoral  otnamic'pEsponse  of 

AD-601  0°rSUC  V/ST°L  VEH,CUS‘ 
•JOHNSON,  V.  A. 

AN  r.rYT1CA1-  stu°y  of  v/Stol 
tr^sL{??on^UTieS  *"  ^£« 

AO-425  599 
•JONES,  ARTHUR  G. 

A  SVTAR,r*^nu™n  £fFE’CT*S  P«AMSTER 
OF  Ime  XV  hL'  v/E  FLr,NG  ^^ALITIES 
*D-7l9£,C9  6  /3T°L  *,RC,,A”- 

•KELLAR,  ROBERT  p, 

*  PSr  AN*LYSIS  OF  THE  AV-96 

AO-828  m  C0HPUTE«  SIMULATION. 

•ret;  David  l. 


the  5ENERAT10N  OF  l  MILITARY 

ecificrTion  for  flyi.no  qualities 
of  PILOTED  V/STol  aircraft-mil-f- 

8?J00, 
aO-725  796 

•  •  * 

background  information  ano  user 

OUIOE  FOR  HlL-r.aJjOO.MILITARY 
ecification  flying  oualities 
OF  PlLOTEO  V/STol  AIRCRAFT. 

*0-888  H3? 

*KI»AN,  N.  s, 

•  •  • 

av-iia  flight  test  program. 
ad-729  12r 

»KNOfLEsi  VILLI  AH  R. 

•  ♦  • 

0*  s.  ARMY  ac-i  oe  havilland 

Caribou*  evaluation,  ft.  rocker, 
ALABAMA,  21  JANUARY  I960. 

40-448  155 

•KHOllTOH,  MARCUS  P. 

preliminary  oesign'considepations 
for  a  v/stol  vino  tunnel. 

AO-412  906 
•KOR&ACHER,  g.k. 

•  t  • 

PERFORMANCE  and  OPERATION  OF  QUASI 
r»0  DIMENSIONAL  JET  flaps' 

*0-826  782 

•  «  • 

performance,  operation,  and  USE  OF 

-ws.”srMT,#  jcT-rLA,,pED 

•RRIsmnappaI  s. 

NOISE  studies  from’the  FAN-In^RING 
"ODEc * 

A0-48M  94<t 


•**0U#  J 

•  •  • 

CONTROL  CHARACTERISTICS  OF  V/STOL 
aircraft  in  transition 
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KKO-MCG 


AD-2P3  O&t 

•XROLLt  JOHN.  JR 

•  •  ♦ 

BACFGROUnO  INFORMATION  and  USER 
guide  FOR  M|L-F-8?J00*MII.ITARY 
SPECIFICATION  --  F(.Y  ( NG  QUALITIES 
OF  PlLOTEO  V/STou  aipcRaft. 

AO-586  639 

•KUHNj  R.  E. 

•  •  • 

TUNNEL-*ALL  EFFECTS  associated  WITH 
VTOL-bTOL  MODEL  TESTING, 

AD-461  951 

•LAUCHEN;  TOIVO 

•  •  • 

COMPARISON  OF  AIR  POLLUTION  FHOM 

AIRCRAFT  AND  AUTOMOBILES  (PROJECT 
EAGLE) . 

AO- 7 (3  913 

•LE9ACQZ.  J.  VICTOR 

•  .  • 

DEVELOPMENT  Of  ADVANCED  techniques 
FOR  The  IDENTIFICATION  of  V/STOL 
AIRCRAFT  STasILITT  and  control 
PARAMETERS. 

AO- 7  30  121 

♦LEHMANN •  MAURICE  JOHN  RlLLIAM 

•  «  • 

the  aerootnamic  characteristics  OF 

NO  (-AERODYNAMIC  SHAPES. 

AD-6 3m  323 

•LORSON,  M.  V. 

•  •  • 

basic  mechanisms  or  noise 

GENERATION  2y  HecICOPTERS,  V/SToL 
aircraft;  and  Ground  effect 
machines, 

AC-623  158 

•MACOONALOi  R,  A. 

•  •  • 

LINEARIZED  MATHEMATICAL  models  for 
ot  h a v I  llano  Canada  'buffalo  and 
tain  otter’  stol  Transports. 

AO-733  756 


•HAGdALENO,  r.  e. 

•  •  • 

AN  ANALYTICAL  STUDY  OF  V/STOL 

handling  qualities  in  hover  and 
transition. 

AO-425  599 

•HARkOWITZ;  FOREST 

•  •  • 

comparison  OF  AIR  POLLUTION  from 

AIRCRAFT  AND  AUTOMOBILES  (PROJECT 

eagle i • 

AO-713  913 

•HARlOTTE,  GARY  L. 

•  •  * 

A  JET  FLAP  OIFFUSER  EJECTOR, 

AD-72fc  596 

•HARSH,  K.  R. 

•  •  • 

FEASIBILITY  study,  xC- 1 82A  HODIFIED 
for  open  OCEAN  OPERATION, 

AD-R57  162 

•MATTHERS,  JAMES  T • ,  JR 
•  •  • 

suggested  requirements  for  v/stol 
flying  qualities. 

ad-617  788 
•may;  FRED 

•  •  • 

STOL  HlGH-LIFT  DESIGN  STUDY, 

VOLUME  I.  STATE-OF-THE-ART  REVIEW 
OF  STOL  AERODYNAHIC  TECHNOLOGY. 
AD-728  185 

•  •  • 

STOL  hIGH-LIFT  DESIGN  STUDY, 

VOLUME  II.  BIBLIOGRAPHY. 

AD-728  186 

•MCERLEAN,  DONALD  P. 

•  •  • 

PERFORMANCE  and  acoustic  testing  of 
A  VARIABLE  CAMBER  PROPELLER. 

AD-728  185 

•MCGREGOR,  b.  M. 

•  •  • 

FLIGHT  ASSESSMENT  of  A  VARIABLE- 
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MCH-0LS 


unclassified 


SIasIlITY  .ICOPTer  for  STOL 

simulations  *no  evaluation  of  The 
influence  Of  Several  l ateraL- 

OIRECTIONaL  STABILITY  DERIVATIVES. 
AO-697  I  9  I 

•mchujh ,  r 

RESEARCH  PROCiRaM  To  OETfRHINE  the 

feasibility  and  potential  OF  the 

(’ffr £fFtCT  tAKE-OFF  ANO  LANDING 
(6ET0L)  CONFIGURATION 
AO-90 1  106 

•HEHRa,  r,  a. 

*  »  • 

conjugate  gradient  methods  xith  an 
application  to  v/stol  plight-path 
optimization. 

AO-662  666 

•hertaugh,  L.  j. 

•  »  • 

av-ua  flight  test  program. 

AO-729  129 

•hertaugh,  larrence  j.T  jr 

•  4  # 

xv-llA  OESCRIPTIOH  ANo  PRELIMINARY 

flight  test. 

ad-659  969 
•HILLER,  N. 

•  *  • 

EFF55I-  oF  PR0PEI-LER  SLIPSTREAM  on 
V/STOL  aircraft  PERFORMANCE  and 
STABILITY. 

AO-608  186 

•HILLER,  R.H 

STATUS  OF  V/STOL  TECHNOlOGT 
*0-775  507 

•HORIARTT;  THOMAS  E. 

the  response  cf  a  movering  v/stol 

A0-J25A95iTO  0,SCRETE  TURBULENCE. 


•MOSHER,  D,  K , 


♦  *  • 

EXPERIMENTAL  ANO  ANALYTICAL 

INVESTIGATIONS  Of  JETS  EXHAUSTING 
INTO  A  DEFLECTING  stream, 
ad-490  091 

•KOShErI  DAVID  K. 

*  •  • 

AN  EXPERIMENTAL  INVESTIGATION  of  a 
TURBULENT  JET  IN  a  cross  flo«. 
AD-71 6  798 

•MULLALT.  JAMES 

♦  •  • 

COMPARISON  of  AIR  POLLUTION  FROM 
AIRCRAFT  ANO  AUTOKORILES  (PROJECT 
EAGLEj , 

*0-712  912 

•NAESETH.  r.  l, 

• 

TUNNEL-R4LL  EFFECTS  ASSOCIATED  RITh 
VTOL-STOL  MODEL  TESTING, 

ad-461  95 i 

•OBErMayER;  RICHARD  f, 

•  •  • 

A*MSTuOYCR*FT  V0ICE“*ARN,N<i  SYSTEM 
AD-447  929 

•O’SftADT.  J. 

•  •  • 

LINEARIZED  HATNENATICaL  MODELS  for 

?5,U*VirLA?°  C*NA0A  ‘“UTTALO  and 
T*IN  otter'  STOL  TRANSPORTS. 

AO-727  7*4 

•OLLERHEAD,  J.  b. 

•  •  • 

EFFECTIVE  PERCEIVED  NOISE  LEVEL 
evaluated  for  STOL  and  other 
A'RCRAFT  sounds, 

*0-724  962 

•OLSON,  BERNARD  A. 

•  •  • 

display  and  control  Requirements 
study  for  a  v/stol  tactical 
aircraft,  volume  i.  analyses, 

A0-BO7  497 
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PAR-RIC 


DISPLAY  and  control  Requirements 
STUOY  FOR  A  V/STOL  TaCTICAL 
AIRCRAFT,  volume  t 1 •  appendixes. 
AO-907  698 

•PARR,  FRANK 

•  •  • 

EVALUATION  OF  MOC/EAL  stol 
DEMONSTRATION. 

AP-689  106 

•PATNC,  HENRY  f.  { 1 1 
•  •  • 

APPLICATION  OF  SMALL-SCALE 

propeller  test  oata  to  v/stol 

AIRCRAFT  0ESIGN 
AO-770  no 

•POOL,  DAVID  j. 

•  •  • 

static  ano  orop  tests  of  a  quarter 

scale  MOOEL  of  THE  Cc-li*  AIRCRAFT 
EU'J  I PPEO  PITH  Ah  A  I R  CUSHION 

landing  system. 

AP-7«J  829 
•PUTMAN,  H .  f. 

•  •  • 

GENERAL  DESCRIPTION  Of  the 

PRINCETON  DYNAMIC  hOPEL  TRACK, 

AD-695  883 

•QUIGLEY,  HERVEV  c 

•  .  • 

A  FUSmT  EXAMINATION  OF  OPERATING 

problems  OF  V/stol  AIRCRAFT  IN  STOL- 
TYPE  LANDING  ANo  ApppQAC 
AD-257  800 

•RAOFORO,  ROBERT  C» 

•  •  • 

BACKGROUND  INFORMATION  ano  USER 
GUIDE  FOR  MIL-F-83300-MILITARY 

spec  It ication  --  flying  qualities 
OF  piloted  v/SToL  AIRCRAFT. 

AD-889  939 

•RAE,  WILLIAM  H.  JR 

•  •  • 

The  STUDY  Of  OPERATIONAL  PROBLEMS 


and  techniques  IN  kind  tunnel 
TESTING  of  vtol  ano  stol  vehicles 

AD-R82  115 

•  •  • 

THE  STUDY  OF  OPERATIONAL  PROBLEMS 
ANO  TECHNIQUES  in  HtNO  TUNNEL 
TESTING  OF  VTOL  ANO  STOL  VEHICLES 
AD-619  538 

•  *  • 

LIMITS  ON  MINIMUM-SPEED  V/STOL  *INO- 
TUNNEL  TESTS, 

AD-656  810 

•RANSONE,  ROSIN  K « 

•  •  • 

THE  REPORT  OF  THE  AD  HOC  COHHITTEE 
ON  VSTOL  terminology. 

AD-658  585 

•RAZaK;  KENNETH 

•  •  • 

A  SUHttARY  ANALYSIS  OF  an  stol 
TRANSPORT 
AD-267  523 

•REED.  WILLIAM  H. 

•  •  • 

PRINCIPLES  FOR  IMPROVING  structural 
CRASHWORTHINESS  FOR  STOL  AND  CTOL 
AIRCRAFT. 

AD-637  1 33 

•RENOULIC,  ZLATKO 

•  •  • 

the  exhibition  of  new  soviet 
fighters  and  fighter-bombers, 

AO-863  963 

•RETHORST,  SCOTT 

*  •  • 

DEVELOPMENT  OF  methods  for 
PREDICTING  V/STol  AIRCRAFT 
CHARACTERISTICS 
AD-257  571 

•  •  * 

DEVELOPMENT  of  methods  for 
PREDICTING  V/STol  AIRCRAFT 
CHARACTERISTICS 
AD-285  079 

•RICH.  M.  J. 
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•  Q  • 

STRUCTURAL  DTNaMIC  RESPONSE  op 
La^6E  LOGISTIC  V/STOL  vEN1cLES. 
AO-601  051 

»«IN<£«,  ROBERT  IVANS 

DETERMINATION  or  StoL  air  TERMINAL 
iraef i c  capacity  Through  use  OP 
COMPUTER  SIMULATION. 

AO-733  185 


DEVELOPMENT  ANO  EXPERIMENTAL 

EVALUATION  OF  A  RETRIEVAL  system 
por  air  force  control-display 
information. 

AD-463  756 

•SCHMITZ,  FREDERIC  H. 

•  •  • 

THE  Princeton  Pennsylvania  army 
avionics  research  program. 

AD-bRR  579 


•ROBERTS,  S.  C. 

♦  •  • 

xv-iu  flight  test  program. 

AO-72H  12H 

•Roberts;  sean  c. 

•  *  • 

XV-IIA  DESCRIPTION  aNo  PRELIMINARY 
FLIGHT  test. 

AD-6>R  V69 

•ROONEY,  EUGENE  C. 

flight  test  evaluation  of  the  uf-xs 
JAPANESE  STOL  SEAPLANE. 

AO-425  722 

•ROSE.  R.  E. 

CONCEPTUAL  STUJY  to  apply  ADVANCED 
FLIGHT  control  TECHNOLOGY  TO  the 
COIN  OR  TRIM  AIRCRAFT. 
ad-730  571 


•SCHNEIDER,  •.  BARTZ 
•  •  « 

the  OeHanD  for  INTERCITY  PASSENGER 
TRANSPORTATION  BY  VTOL  AIRCRAFT, 
VOLUME  i;  summary  and  method, 
AO-477  079  ’ 


THE  DEMAND  FOR  INTERCITY  passenger 
TRANSPORTATION  BT  VTOL  aircraft. 
YOLUNE  II:  APPENDICES, 

AO-677  080 


the  DEMAND  FOR  intercity  passenger 
TRANSPORTATION  8T  VTOL  aircraft, 
volume  hi:  generalized  aircraft 
demand  by  city  pair, 

*D-a77  081 

•  *  • 

THE  DEMAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  BT  VTOL  AIRCRAFT. 
volume  iv:  SPEcinc  aircraft 
demand  by  city  pair, 
ad-677  082 


•ROYCE,  W.K 

•  •  • 

development  OF  HETmODs  for 
PREDICTING  V/SToL  AIRCRAFT 
CHARACTERISTICS 
AD-257  57] 

•rush;  EDGAR  S. 

•  c  • 

PILOT  STUOY  OF  RESPONSE  OF  CV-2 
XlRCRAFT  TO  IRREGULAR  TERRAIN. 
AO-818  980 


•SHIRLEY,  «.  ALLEN 

•  •  • 

A  FLtGHT  SIMULATOR  STUDY  OF  STOL 
TRANSPORT  LATERAL  CONTROL 
CHARACTERISTICS. 

A0-7U  138 

•  •  • 

A  FLIGHT  SIMULATOR  study  OF  STOL 

transport  directional  control 
characteristics, 

ad-732  570 


•  scheffler;  Frederic  l‘. 


•SHIshko,  ROBERT 

•  •  • 

A  MODEL  for  evaluating  vstol  versus 
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SKO-THl 


C  TOj_  C0M8*r  aircraft  SYSTEMS, 
AO-732  AS  1 

•  SHORTWELL  j  Ci  P. 

•  •  • 

AN  ANALYTICAL  STUDY  Of  V/STOl 

HANDLING  SUaLITieS  In  HOVER  AND 
TRANSITION. 

AD-A25  559 

°S INACOR I i  J.  B. 

•  •  # 

V/STOL  GROUND-BASED  SIMULATION 
TECHNIQUES. 

AD-645  925 

•SINGER.  STANFORD  M . 

•  •  • 

COMPARISON  OF  a  I R  POLLUTION  from 

AI. ‘CRaFT  and  AUTOMOBILES  (PROJECT 
EAGLEl . 

AO-7 | 2  9 1 2 

•SMITH.  G.  A. 

•  •  • 

CO|(CE°TUaL  STUOY  To  APPLY  advanced 
FLIGHT  CONTROL  TECHNOLOGY  TO  TH£ 
COIN  OR  TRIM  AIRCRAFT. 

AO- 7 20  571 

•SNIOE.  JOHN  0. 

•  •  • 

DEVELOPMENT  and  EXPERIMENTAL 

EVALUATION  of  A  RETRIEVAL  SYSTEM 
FOR  AIR  force  CuNTROL-OISPLAY 
information, 
ad-642  754 

♦STAPLEFORD,  R.  Li 

•  •  • 

AN  ANALYTICAL  study  Of  V/STOl 

HANDLING  QUALITIES  In  hover  and 
TRANSITION. 
ad-625  599 

•STE9BINS,  r.  f. 

•  •  • 

STRUCTURAL  dynamic  response  of 
LARGE  LOGISTIC  v/STOL  VEHICLES. 
AO-631  051 


•STEWART,  ABEROEEN  Wo 
•  •  • 

XV-llA  DESCRIPTION  aNO  PRELIMINARY 
PLIGHT  TEST. 

AD-65H  M69 

•STICKLE.  GEORGE  «. 

•  •  • 

STOL  TRANSPORT  PARAMETERS  IHILITaRY 
and  commercial!  kith  SPECIAL 
EMPHASIS  ON  NOISE. 

AO-729  IBM 

•STOEPPLER,  RICHARD  C* 

•  •  • 

PRELIMINARY  INVESTIGATION  OF  THE 
COUNTER-PLO*  jet  flap. 

AD-873  26M 

•strand «  T. 

•  •  • 

LINEARIZED  INVISCID-FlOR  THEORY  op 
TWO-DIMENSIONAL  THIN  jet 
PENETRATION  INTO  A  STREAM, 

AD-A67  N27 

•SURRY,  D. 

•  ♦  • 

CHARACTERISTICS  OP  A  RfCTANGULAR 
•ING  WITH  A  PERIPHERAL  JET  IN 
GROUND  EFFECT,  PART  III, 

AD-4  I M  616 

•TEPERi  GARY  L. 

•  •  • 

A  FLIGHT  SIMULATOR  STUDY  OF  STOL 
TRANSPORT  lateral  CONTROL 
CHARACTERISTICS. 

AD-713  1 78 

•  •  • 

A  FLIGHT  SIMULATOR  STUDY  OF  STOL 
TRANSPORT  DIRECTIONAL  CONTROL 
CHARACTERISTICS. 

AD-732  570 

•THlBAULT,  E.  A. 

•  •  • 

ESTIMATION  OF  STOL  A/C  TAKE-OFF 
DISTANCES. 

AD-603  375 
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•TILTON,  PETER  0. 

•  •  • 

*N  ECONOMIC  aNaLTSiS  OF  COMMERCIAL 
vtol  ano  STol  Transport  aircraft. 

AO-419  598 
•TRAYIAR.  J.  J. 

•  •  • 

GENERAL  DESCRIPTION  OF  THE 

PRINCETON  dynamic  model  track, 

AO-4‘15  88? 

•TYLER,  R.  A. 

•  •  • 

OBSERVATIONS  Of  TUnNEl  flop 

SEPARATION  INDUCED  by  an  ImPINSJNG 
JET, 

AD-TM  9?8 

•VAG  I  ANOSi  NICHOLAS  J. 

•  «  • 

flight  test  evaluation  of  the  uf-xs 
Japanese  stol  seaplane. 

AO-425  722 

•VAUGHN,  JOHN  O .  Ill 

•  •  • 

STATIC  ANO  DROP  TESTS  Of  A  QUaRTER 

SCALE  MODEL  OF  THE  CC-H5  AIRCRAFT 
EQUIPPED  WITH  Ar  Air  cushion 
LANDING  SYSTEM. 

AO-79?  829 

•VIDAL.  R.J 

•  •  • 

the  influence  of  Tro-oimENsional 

STREAM  SHEAR  ON  AIRFOIL  HAxIMUM 

lift 

ad-26?  597 
•«AHL M 

•  •  • 

RESEARCH  PROGRAM  To  DETERMINE  the 
FEASIBILITY  AND  POTENTIAL  OF  THE 
GROUNO  EFFECT  TakE-OFF  ANO  LANDING 

IGETOLI  configuration 
AD-9U1  106 

•PALOO,  RICHARD  K. 

•  •  • 

AN  ECONOMIC  ANALYSIS  OF  COHMERCIAL 


VTOL  and  STOL  TRANSPORT  AIRCRAFT. 
AD-6M  598 

•9 ASSCRHAN ,  RICHARD 

•  •  • 

BACKGROUND  INFORHATION  and  user 
6UI0E  for  HlL-F-*??O0-HILITARY 
SPECIFICATION  —  FlT IMG  OuALlTlES 
OF  PILOTED  v/stol  aircraft. 

AD-86R  979 

•■ATTKti  0 

•  •  • 

GAS  TuPbiNE  ENGINES  IN  SHORT  OR 
VERTICAL  take-off  and  landing 
AIRCRAFT 
AD-26*  771 

•■Eli  M.  H.  Y. 

•  •  • 

LINEARIZED  INVlSC!D-rLO»  YHEgRY  of 
T«0-DIHENSI0NAL  thin  JET 
PENETRATION  INTO  A  STREArt'. 

AD-**?  <127 

•REIiERS,  JAMES  A 

•  •  • 

STOL  CHARACTERISTICS  OF  A  PRoPELlER- 
0R1VEN,  ASPECT-RATIO-IC,  STOAICHT- 
■Ing  AIRPLANE  «ith  rouhdary-laycr 
Control  FLAPS,  AS  ESTlHATtO  c*0" 
LARGE-SCALE  RIND-TUNNEL  U--S 
AD-258  26* 

•■ET2LER,  ELLIOT 

•  •  • 

THE  DEHAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  by  vtol  aircra.*?. 
VOlUHE  II  summart  and  method, 
AD-677  079 

•  •  • 

THE  DEMAND  FOR  INTERCITY  PASSENGER 
TRANSPORTATION  SY  vtol  aircraft. 
VOLUME  1X3  APPENDICES, 

A0-S77  080 

•  •  • 

THE  DEMAND  FOR  INTERCITT  PASSENGER 
TRANSPORTATION  ST  VTUL  AIRCRAFT. 
VOLUME  IMS  GENERALIZED  AIRCRAFT 
DEMAND  BT  CITY  PAIR, 

AD-477  081 
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the  demand  for  intercity  Passenger 

TRANSPORTATION  9Y  VTOL  AIRCRAFT. 
voluhe  iv:  SPECIFIC  aircraft 
DEMaNO  BY  CITY  pair; 

AO-677  082 


•RIOOISON,  COLIN 

•  •  • 

STOL  HIGH-LIFT  DESIGN  STUDY. 

volume  I.  STATe-OF-THE-Art  REVIEW 
OF  STOL  AERODVNaHIC  TECHNOLOGY. 
A0-72R  185 

•  •  • 

stol  high-lift  oesign  study, 
volume  ii,  bibliography. 

A0-72R  186 
•WILLIAHSj  J. 

*  •  • 

AERODYNAMIC  ASPECTS  Of  BOUNDARY 

layer  control  for  high  lift  at  low 
SPEEDS, 

AD- H  26  377 

•williamson;  r'.  g. 

•  *  • 

OBSERVATIONS  OF  Tunnel  flow 

separation  induced  by  an  impinging 

JE  T , 

AD- 7 | H  938 


AO-690  0*U 


•WOLKOVITCH,  j. 

•  •  • 

AN  ANALYTICAL  STUDY  OF  V/STOL 

handling  OUALITieS  IN  HOVER  ANO 
TRANSITION. 

AC-625  599 


•wright;  m.  a. 

•  •  ® 

EXPERIMENTAL  and  ANALYTICAL 

INVESTIGATIONS  of  jets  exhausting 
INTO  A  OEFLECTInG  STREAM; 

AO “6 90  OH  I 


•*U,  J.  C. 


experimental  and  analytical 

INVESTIGATIONS  OF  JETS  EXHAUSTING 
INTO  A  DEFLECTING  STREAM, 


P-15 

UNCLASSIFIED 


